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RAYMOND D. WILKINS. Development and Validation of a Methodology for
Testing Topical Antipruritic Drugs Using Experimentally Induced
Pruritus (Under the direction of Dr. Bert Spilker).

A new double-blind methodology for testing the efficacy of topical anti-

* pruritic drugs was evaluated in a series of four experiments. Hair of

*. rose hips was impregnated with histamine and applied to two or three

sites on each forearm of volunteers. Pruritus intensity at each site

was measured 2 minutes after application of the hair of rose hips (base-

line) and 2, 5, 10, 15 and 20 minutes after application of topical study

drugs. -Pruritic responses in volunteers treated with hydrocortisone

(0.5%) cream, hydrocortisone (0.5%) plus chlorcyclizine (2%) (Mantadil)

cream, and placebo cream were evaluated in experiment 1. In experiment

2, volunteers were treated with hydrocortisone plus chlorcyclizine and

placebo creams. Dibucaine (1%) ointment, calamine lotion, and their

corresponding placebos were evaluated in experiments 3 and 4, respec-

tively. Experiments 1 and 2 included only volunteers naive to the study,

whereas experiments 3 and 4 included 9 and 12 repeat volunteers,

respectively. vn experiment 1, the mean pruritus scores were

significantly lower for hydrocortisone (0.5%) plus chlorcyclizine (2%)

vs. placebo at the 5 and 10 minute time points (pcO.017), but there were

no significant differences at any time point in experiment 2. There

was a statistically significant decrease in the intensity of pruritus

in repeat volunteers following treatment with dibucaine (experiment 3)

and calamine (experiment 4) as ccmpared to their respective placebo.

This effect was not present in volunteers naive to the study. The

methodology was thus validated with experienced volunteers but not with

volunteers who had not previously participated in the study.

* . .
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fINTRODUCTION

Pruritus (itching) was defined as "an unpleasant cutaneous

sensation provoking the desire to scratch" over 200 years ago, and is

a common dermatological complaint for which there often is no conpletely

effective treatment. One cause contributing to this ineffective treat-

ment relates to the lack of a suitable well-controlled methodology for

developing effective antipruritic drugs. Methods used to experimentally

induce pruritus have included mechanical stimulation, electrical

stimulation, natural and synthetic chemical stimulation, combinations of

(1,2)(3
the above,( ' and the utilization of allergen patch tests. 3 )

The scientific study of experimentally induced pruritus dates to

the early 1900's. Titchener showed in 1909 that a pruritic response

could be mechanically evoked by punctate stimulation of the skin with a
(4)

fine hair. This was later confirmed by Shelley and Arthur. This

technique, however, has two major shortcomings: (1) it can produce pain

depending on the-amount of stimulation, and (2) the duration of the

pruritic sensation only persists for approximately the length of time
(4)

that contact is maintained.

Edwards et al produced a local pruritic response through elec-
(5)

trical stimulation of the skin. The drawbacks to this method are that

it requires specialized equipment, causes a short-duration pruritus (less

than 30 seconds), and does not elicit reproducible results within the

same subject.

The evaluation of chemical stimulation has focused on the drug

histamine. Recently, Spilker et al evaluated the efficacy of a topically

applied antihistamine cream applied four hours prior to or two minutes
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after an intradermal (I.D.) injection of histamine (unpublished obser-

vations). A significant reduction in both wheal and flare diameters due

to I.D. histamine was observed at the sites pretreated with the anti-

histamine cream. The pruritus caused by twice the dose of histamine

that caused a 30 second pruritic response at baseline was evaluated.

The pruritus was variable both in intensity and duration, usually

persisting for no more than five minutes.

The plant substance cowhage (mucuna pruriens) has been reported

to produce a combination of chemical and mechanical stimulation which

provokes a reproducible pruritus in nearly 10M of individuals

tested.(I '4 '6 '7) Broadbent(6 ) showed that the mean duration of pruritus

produced by cowbage is 9.6 minutes. Studies performed by Shelley and

Arthur have proven that the pruritus caused by cowhage is due to release

of the proteolytic enzyme mucunain. (8) Graham et al showed that after

the pruritic sensation produced by cowhage subsides, it could be revived

by agitating or stroking the affected area. (7) Shelley and Arthur were

able to produce a pruritus from inactivated cowhage spicules by soaking

them in a histamine solution. (4)

Poison Ivy is the allergen patch test most frequently used to

elicit a pruritic response. This test is particularly effective in North
m (3)

America where up to 80% of the population are sensitized to poison ivy.

There are a number of limitations, however, in the use of poison ivy

extracts to produce pruritus. Sensitivities vary greatly between

individuals and must be determined prior to entering volunteers into a

trial; the trial may require 5 days to conduct; and, the intensity of

* the pruritus n. 7 be to- trong for commonly used topical drugs to

counteract effect.:vely.

. . -- " .
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The limitations of these methods prcnipted us to attempt to define

the characteristics of an ideal methodology for testing topical anti-

pruritic drugs, and to develop a methodology consistent with these

* characteristics. We propose that the ideal methodology should have the

following properties:

(1) Rapid onset of experimentally induced pruritus: The pruritus

should begin within a few minutes after administering the test material.

This is necessary to eliminate the need to have volunteers wait for

extended periods before the clinical trial begins, or to have then return

for testing at a specified time.

(2) Moderate intensity of pruritus: If the pruritus is too

intense it might not allow the drugs being tested to demonstrate

efficacy. This would cause a Type II error. Conversely, if the

pruritic intensity is too weak, there might be an abnormally high placebo

effect also resulting in a Type II error.

(3) Adequate duration of pruritus: The duration of the pruritus

produced must be long enough to allow the drugs being tested to

demonstrate activity. A duration of approximately 20 minutes is

considered desirable if the presence of an antipruritic effect with

rapid onset is being evaluated. A longer duration of pruritus would be

required if the duration of a drug's ant ipruritic effect was being

studied. In adldition, the pruritus must disappear within a relatively

short period of time to minimize the volunteers' discomfort.

(4) The pruritus produced is analogous to that observed in

clinical conditions: The experimental method should produce an insult

to the skin that mimics at least some aspects of cutaneous disease.

*A Type II error is defined aE the chance of erroneously failing to
reject a null hypothesis that is, in fact, false.(10)



(5) The pruritic effect must be reproducible within and between

subjects.

(6) The methodology should be simple to perform with readily

available equipment, should not require excessive time for the volunteer

or investigator, and should be relatively inexpensive to conduct.

(7) The methodology must be validated by testing standard topical

antipruritic drugs vs. placebo in a double-blind study.

(8) The methodology should be amenable to further clinical

research and drug evaluation.

(9) Data obtained must be quantifiable for statistical analysis.

(10) The methodology must be suitable for use in double-blind

clinical trials.

Hair of rose hips impregnated with histamine was used to produce

pruritus in the. present methodology. Hair of rose hips is the trichome-

like part of the fruit of the rosa canina plant. It is sold throughout

the U. S. and Europe in novelty shops as "Itching Powder", and elicits

pruritus by mechanical stimulation. The trichomes become imbedded in

the skin or its cloth cover, and a pruritus results as the cloth rubs

against the skin. The pruritus persists only as long as the cloth remains

in contact with the skin. Once the cloth is removed the pruritus cannot

be reactivated by subsequent stimulation. Histamine has been used as a

chemical stimulant to induce pruritus through intradermal injections

and application via impregnated cowhage spicules. The proposed methodology

incorporates the combination of hair of rose hips' mechanically induced

pruritus with chemically induced pruritus through histamine impregnation

of trichcmes.

This paper describes the development of a methodology that meets
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most of the "ideal" criteria, and describes its validation in a series

of double-blind clinical experiments with ccmonly used topical anti-

. pruritic drugs.



MATERIALS AND METIHCDS

Study Design
'

This study consisted of four separate placebo-controlled, double-

blind experiments with 20 to 24 volunteers in each experiment. The drugs

used and number of volunteers in each experiment are sunmarized in Table

1:

TABLE 1: Drugs Tested and Number of Volunteers in Each Experiment.

Experiment Drugs Tested No. of Volunteers

1 Hydrocortisone (0.5%) plus Chlorcyclizine 21
(2%) Cream, 0.5% Hydrocort isone Cream
and Placebo Cream

2 Hydrocortisone (0.5%) plus Chlorcyclizine 20
(2%) Cream and Placebo Cream

3 Dibucaine Ointment (1%) and Placebo 20
Ointment

4 Calamine Lotion and Placebo Lotion 24

In experiments 2, 3 and 4, two sites (3 cm diameter each) were

marked on the volar surface of each forearm with a marking pen. One

site was located approximately 3 cm above the wrist and the other site

was approximately 3 cm below the elbow. In experiment 1, a third site

on each forearm was located approximately half-way between the distal

and proximal sites and at least 3 an fram either site.

In experiments 2, 3 and 4, the letters A or B were assigned to

each site. One letter was assigned to the proximal site and the other

letter was assigned to the distal site on the same arm. The letters

were reversed on the volunteer's other arm (e.g., left distal = A, left
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proximal = B, right distal = B and right proximal =A). The letters

assigned to the next volunteer were in the reverse order (i.e., left

distal = B, left proximal = A, right distal = A and right proximal = B).

In experiment 1, the letters A, B or C were assigned to each site. Each

forearm was randcmized separately, as were the three sites on each fore-

arm, with codes generated by the Clinical Infonmtion and Statistics

Department of the Burroughs Wellcomne Company.

Identically appearing syringes containing the test drugs were

also labelled with the letters A, B (and C in experiment 1). The

syringes were filled and labelled by a clinical monitor. The code used

to label the syringes was changed daily by the monitor, and the

investigator remaamed blind .to the identity of the syringe contents at

all times.

After marking the 4 or 6 sites on both forearms, 25 mg of

histamine-impregnated hair of rose hips was applied within the marked

borders of each site. After application to all sites, a tongue depressor

was used to gently rub the hair of rose hips into the skin. Each site

was then covered with a 4 cmn x 5 cm polyester cloth which was held in

place with paper-adhesive tape. After a 2 minute period, the 0 time

(baseline) test for pruritus intensity was performed. The site was

then uncovered and gently wiped clean with a dry tissue. A 1-1/2 can ribbon

of the test drug or the respective placebo was applied to each site with

a syringe. After the test drug or placebo had been applied to all sites,

they were rubbed into the skin for 10 seconds. In experiment 4, 0.07 ml

of lotion or its placebo was applied. The sites were again covered with

the appropriate cloths, and measurements of pruritus intensity were

repeated at 2, 5, 10, 15 and 20 minutes after application of the test

drugs.
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The rating scale consisted of a round dial 9 cm in diameter marked

in equal units fran 0 to 100 (Appendix 1). The stat~nent "Not at all

Itchy" was placed next to the zero, and the statement "Extrenely Itchy"

was placed next to the number 100. Each tenth unit was numbered

* sequentially (10, 20, 30, etc.). Two rating scales per page were used

f or experiments 2, 3 and 4 and three scales per page were used for

experiment 1. One page was used to rate the pruritus for each arm, and

two pages were used at each time point.

The rating procedure consisted of the investigator lightly

stroking the cloth over the site to be rated for tw seconds, the

volunteer rotating the arm 180 degrees six times, and then the volunteer

marking the dial. Volunteers were instructed to rate the pruritus they

felt during both the stroking and rotation phases, to sum those two

values, and to mark that sum on the dial. There were no instructions

regarding restriction of mot ion between ratings. The volunteers drew a

line with a black pen fram the center of the dial to the point on the

scale which represented their rating. The arm being rated was the arn

used for marking the dial (i.e., if the left distal site was being rated.

the left hand was used for marking). This procedure was repeated for

each test at each site. The sequence for performning the tests and

measurenents remained constant throughout the study: right proximal,

left proximal, right middle (for experiment 1 only), left middle (for

experiment 1 only), right distal and left distal.

Volunteers in experiments 3 and 4 were asked at the conclusion

of the test which treatment they preferred, and whether they were right-

handed or left-handed.
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Volunteers

Healthy adults between the ages of 18 and 65 were eligible for

admission to the study if they did not have dermatologic disease,

clinically significant illness, had not ingested oral antihistamines

within six hours or oral steroids within seven days, had not applied

topical antihistamines within six hours or topical steroids within 24

hours to the testing areas, and, if female, were not presently pregnant

or lactating. Table 2 sunmarizes demographic information on volunteers.

TABLE 2: Male and Female Volunteer Information for Each Experiment.

Experiment Total

1 2 3 4

Number of Males 19 17 lil 20 73

Number of Females 2 3 3 4 12

Mean Age of Males 38 38 37 40 38
(±SD) (+ 5.6) (+6.3) (+6.2) (+6.6) (+6.2)

eSan Age of Females 39 43 35 28 35
(±SD) (±13.3) (±6.4) (±6.0) (+4.4) (±8.9)

Repeat Male Volunteers --- 8 12 20

Repeat Female Volunteers ... 1 0 1

Experiments 1 and 2 involved only volunteers that were naive to

the study. Experiment 3 included 11 volunteers that were naive to the

study and 9 volunteers that had participated in either experiment I or 2.

Experiment 4 included 12 volunteers that were naive to the study and 12

that had participated in one of the first three experiments. Volunteers

were not allowed to participate in more than two experiments and there

was at least a one week wash-out period between the two tests. All
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repeat volunteers were chosen at randm. The results for the repeat

volunteers were ccmpared with the results for the volunteers who had

not previously participated to determine if prior experience with the

testing procedure had an effect on the volunteer's ability to detect a

difference between active drug and placebo.

All volunteers admitted to the study signed an informed consent

after having the procedures and risks explained (Appendix 2).

Drugs

Hair of rose hips was obtained from the Pyro Chamie Ccmpany of

Eitorf-Sieg, West Germany in the form of approximately 300 mg packets of

"Juck Pulver" (Itching Powder). The hair of rose hips was soaked in a

1:10,000 solution of histamine diphosphate (Nutritional Biochemical

Corp.) for 30 minutes, centrifuged, decanted and allowed to air dry

overnight. Each batch was discarded if not used within 72 hours.

The hydrocortisone acetate (0.5%) plus chlorcyclizine HCl (2%)

ccmbination (MantadivCream), and the hydrocortisone acetate (0.5%)

(Wellcort'o Cream) were manufactured and supplied by the Burroughs

Wellcame Company. Dibucaine ointment (1%) (Nupercainai, Ciba-Geigy)

and calamine lotion (Swan Co.) were purchased at a local pharmacy.

The placebo used for experiments 1 and 2 was the Mantadil base

(polawax, mineral oil, white petrolatum, methyl paraben and purified

water USP) and was prepared by the Burroughs Wellccme Co. The placebo

for dibucaine ointment consisted of 40%, lanolin and 60% aquaphor (10/

hydrated). The calamine placebo was a 15% talc and 2% bentonite magma

solution colored with red food coloring. These tv) placebos were

prepared by the Pharmaceutical Manufacturing Section of North Carolina

Memorial Hospital.



Randomization Codes

The clinical monitor kept the randomnizat ion codes for the test

drugs. The monitor's code listed the identity of the study drugs which

were coded A, B (or C in experiment 1). The code to be used on each day

of the study was also randomized. The investigator' s randomizat ion code

for experiment 1 listed each patient by number and the corresponding site

(right proximal, right distal, right middle, left proxiMl, left middle

and left distal) by letters (A, B, C) where each drug was to be applied.

An investigator's randomizat ion code was not required for experiments 2,

3 and 4 since alternate sites (proximal and distal) on different fore-

aims received the same treatment.

Data Analysis

In experiment 1, average responses for each drug treatment, for

each volunteer were analyzed by parametric analysis of variance

techniques and the treatments were ccmpared using the Bonferroni

approach. Treatment differences were declared statistically significant

if the one-tailed p-value was less than 0.017 (Experiment data is in

Appendix 3).

In experiments 2, 3 and 4, and for evaluating the effect of

experience, the pruritus intensity score for each treatment at each time

point was subtracted from the corresponding baseline score for each

volunteer. This produced a difference from baseline for each treatment

(Appendices 4-6). A paired t-test was computed to test the following

one-tailed null hypothesis: mean difference from baseline with active

drug was less than or equal to mean difference from baseline with

placebo. Rejection of this hypothesis indicates that the active drug

significantly lowered the pruritus score more than the placebo (p<-O.0 5).



RESULTS

The intensity of the pruritus induced by hair of rose hips

impregnated with histamine remained relatively constant for at least 20

minutes. The mean pruritic score at baseline for the placebo sites for

all 85 volunteers was 33.7 units. The values for placebo responses

progressively declined from baseline over the first 15 minutes of the

testing period (Table 3). The pruritic response at 15 and 20 minutes

was 81% of baseline at the sites treated with placebo.

TABLE 3: Mean Pruritus Scores at Sites Treated With Placebo For All
Volunteers (n=85)

Mean Pruritus Score Percent of Baseline

Baseline 33.7 100
2 minutes 31.2 93
5 minutes 30.3 90

10 minutes 28.4 84
15 minutes 27.4 81
20 minutes 27.2 81

Experiment 1

In experiment 1, hydrocortisone (0.5%) plus chlorcyclizine (2%)

cream, hydrocortisone (0.5%) cream and placebo cream were compared using

three sites on each forearm of 21 volunteers. Figure 1 shows that

hydrocortisone plus chlorcyclizine significantly reduced pruritus scores

as ccmpared with placebo at 5 and 10 minutes (pcO. 0 17 ). Hydrocortisone

plus chlorcyclizine also had lower, but not significait, pruritus scores

than hydrocortisone alone at all time points.
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" Experiment 2

Experiment 2 consisted of comparing hydrocortisone (0.5%) plus

chiorcyclizine (2%) cream with placebo cream which were applied at two

sites on each forearm of 20 volunteers. The mean pruritus scores for

hydrocortisone plus chlorcyclizine were lower than the scores for placebo

at 5 and 10 minutes, but there was no significant difference between

hydrocortisone plus chlorcyclizine and placebo at any of the time points

(Figure 2).

Experiment 3

In experiment 3, dibucaine (1%) ointment and placebo ointment were

applied at two sites on each forearm of 20 volunteers. Eleven volunteers

were naive to the study and nine volunteers had participated in either

experiment 1 or 2. The pooled data for both experienced and non-

experienced volunteers showed dibucaine to have statistically significant

(pc=0.05) lower pruritus scores than placebo at 5 and 10 minutes (Figure 3).

The data was analyzed to test whether experienced volunteers were better

able to detect a difference between the two study drug treatments than

could nonexoerienced volunteers. Figure 4 shows the mean pruritus scores

for both the experienced and nonexperienced volunteers. Experienced

volunteers had statistically significant lower pruritus scores for

diucaine than for placebo at 5, 10, 15 and 20 minutes (p(=0.05). There

were no significant differences for nonexperienced volunteers. Mean

baseline pruritus scores for experienced volunteers were significantly

higher (p<=O.05) for their second test as compared to their first test

at all sites on the forearms.

Volunteers in experiment 3 were asked the question, "If you had

i l' "m m ,' - " *. . . . . . . ".. . . ". . ". _ .. ." _ . . i •
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FIGURE 2: MAN PRURIWS SCOPMF FfO)R EXPERIMEN2 2
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FIGURE 3: .ATkj PRURIULUS FMRP2S F07 HEJLyIM,7.r 3
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FIGURE 4: MEAN PRURITUS SCORES OF EXPERIENE AND
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to use one of these creams for this type of pruritus for the rest of the

day, which one would you choose?" Ten volunteers preferred dibucaine,

six preferred placebo, and four had no preference. Of those with a

preference, 62.5% preferred dibucaine (not significantly different from

50o). Of the nine experienced volunteers, six preferred dibucaine, two

preferred placebo and one had no preference. Of those with a preference,

75% preferred dibucaine (not significantly different from 50%o).

Volunteers were also asked if they were right-handed or left-

handed. Baseline scores for both proximal and distal sites were higher

for the dominant anm than nondominant arm. The scores were higher for

the distal site than the proximal site on each arm, but none of these

differences were significant (Appendix 7).

Experiment 4

Calamine lotion and placebo lotion were applied at two sites on

each forearm of 24 volunteers. Experiment 4 included an equal number of

experienced and nonexperienced volunteers (n=12 for each).

Experienced volunteers included only those who had participated

in one previous experiment. The pooled pruritus score data for all

volunteers in experiment 4 showed no significant differences between

the pruritus scores for calamine lotion and its placebo lotion at any

time point (Figure 5). The data for experienced volunteers showed

statistically significant lower pruritus scores for calamine lotion

compared with placebo lotion at 2, 10, 15 and 20 minutes (p<--O.05).

The data for nonexperienced volunteers showed no significant differences

at any time point (Figure 5). There were no significant differences in

mean baseline pruritus scores for the experienced volunteers between
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FIGURE 5: mEAN PRURITUS SCORES FOR EPERIMET1 4

4-1

40- \

MEAN x '-

PRURITUS -

-, x

SCORE

0 5 10 15 20

MIN~iflS

LEgF2W: x-x - Calamine
o- - -o - Placebo

All standard deviations for Calamine and Placebo
varied fromn 14 to 20 (n=24 for each time point).



-20-

FIGURE 6: MEAN PRURITUS SCORES OF -XPERIENCED AND
NONEXPERIENCED VOLUNTEERS FOR EXPERIMENT 4
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their first and second tests, but the mean score was higher for the

second test at both proximal and distal sites.

Volunteers in experiment 4 were asked for their treatment

preference and whether they were right-handed or left-handed. Eleven

volunteers preferred calamine lotion, eight preferred placebo lotion, and

five had no preference. Of those with a preference, 57.9r preferred

calamine (not significantly different from 50c). For the twelve

experienced volunteers, six preferred calamine, three preferred placebo,

and three had no preference. Of those with a preference, 66.7% preferred

calamine (not significantly different from 50%). Baseline scores were

higher, but not statistically significantly higher, for the distal site

than for the proximal site. There was almost no difference in baseline

scores between the dominant and nondominant arms (Appendix 7).

Adverse Reactions

Four volunteers experienced mild adverse reactions to the

procedure: (1) Rash accompanied by pruritus for five days; (2) erythema

at all testing sites without pruritus for four days after the second

test; (3) sinus congestion for approximately 4-1/2 hours, however, this

effect did not occur on rechallenge; and (4) wheal and erythema with

extreme pruritus for three hours.

tS .

• .



DISCUSSION

There is no satisfactory methodology at present for accurately and

reproducibly testing topical antipruritics in a rapid manner. All methods

utilized have significant drawbacks. The objective of this study was to

develop a methodology that met inst of the criteria established for an

ideal methodology (see Introduction), and to validate this methodology

with comonly used topical antipruritic drugs.

Pruritus is believed to be a modified form of pain mediated by
(4, 10)

unmyelinated C fibers. Stimuli that are insufficient in intensity

to produce pain may cause pruritus. Shelley and Arthur noted that the

relationship of pruritus and burning pain is one of degree. (4) Pruritus

may be induced through mechanical, electrical, or chemical stimulations,

or by a combination of these as described in the Introduction. The

proposed methodology utilizing histamine-impregnated hair of rose hips

is based on a combination of mechanical and chemical stimulation.

Initially, the study was designed to test two active drugs and a

placebo on each forearm (i.e., three sites per forearm), and experiment 1

was conducted in this manner. It was often difficult, however, for

volunteers to distinguish which of the three sites caused the pruritus

when one of the treated sites on the forearm was stroked, or when the

forearm was moved during the test. This problen was due to the relatively

close proximity of the three sites to each other. Thus, volunteers were

instructed not to move their arms, and to rate only the pruritus felt at

the time the cloth was stroked. This restriction of arm movement may

have been responsible for the lower mean pruritus scores observed in
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experiment 1 than in the other experiments. It has been reported that

there is a difference in sensitivity to stimuli between the daninant and

nondcminant arms"l), thus, testing only one site per forearm was con-

sidered not as desirable as testing two sites per forearm. In experiments

2, 3 and 4, tuo sites were used per forearm. A rotating motion of the

forearm was also incorporated into the protocol to increase the intensity

of the pruritic response.

The data from experiments 3 and 4 indicate that volunteer experience

is an important factor in the results obtained in this test. Figures 4

and 6 show significant differences between mean pruritus scores for active

drug versus placebo in both experiments conducted with experienced

volunteers as compared with identical experiments conducted with non-

experienced volunteers. The reason for this difference between

experienced and nonexperienced volunteers may be due to a better under-

standing and awareness of the methodology used, to a sensitizing effect

of the testing material, or to a combination of both factors. Volunteer

participation was limited to a total of two experiments separated by at

least one week (wash-out period between experiments ranged between 10

and 41 days). It is not possible at this time to determine the presence

or degree of the sensitizing effect. It is believed that a "training

effect" increased the awareness of volunteers to enable them to be able

to detect a difference between active and placebo drugs. Experienced

t4 volunteers had higher mean baseline pruritus scores in their second

* experiment than in their first. This is most likely due to a better

understanding of the methodology used.

The pooled data for all volunteers from experiments 3 and 4 does

not adequately validate this methodology because values at only two of
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the ten time points tested were significant. A significant difference

was noted, however, at eight of the ten time points tested in experienced

volunteers. Thus, the results of experiments 3 and 4 validate this

methodology with experienced volunteers but not with nonexperienced

volunteers.

The proposed methodology generally meets most of the criteria of

an ideal methodology proposed in the Introduction.

(1) Rapid onset - Pruritus occurred within two minutes of the

application of the test material.

(2) Moderate intensity - Cmmonly used topical antipruritic

drugs were able to significantly reduce the intensity of pruritus in

" -. several experiments.

(3) Adequate duration of pruritus - Eighty-one percent of the

baseline pruritus persisted for 20 minutes permitting topical drugs to

be evaluated.

(4) Analogous to clinically observed conditions - This model is

not entirely satisfactory since many clinical conditions cause a

pruritus that is more intense and of longer duration than that caused by

this model.

(5) Reproducibility of effect - A similar degree of pruritus

was demnstrated between volunteers in four separate experiments and

within volunteers who participated in two separate experiments.

. (6) Validity demonstrated with standard drugs - Dibucaine

ointment and calamine lotion were both more active than placebo when

the tests were performed with experienced volunteers.

(7) Simple to perform - The tests described in this report

required up to 45 minutes per volunteer to complete.
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(8) Amenable to further research - The proposed methodology is

applicable for further research studies with easily trained volunteers.

(9) Quantifiable data - the rating system used provided easily

obtained data that could be analyzed statistically.

(10) Suitable for double-blind clinical trials - The proposed

methodology was performed in a double-blind manner.

The limitations of this methodology concern the need for

experienced volunteers, the duration of the antipruritic effect observed,

and the similarity to clinically observed conditions. Whether the effect

observed that was attributed to "experience" with the methodology would

also be observed in a third, fourth, or additional study is not known.

It is not possible to test the duration of action of topical antipruritic

drugs with this methodology.

The novel methodology described was developed for testing topical

antipruritic drugs. This methodology has been validated with two

commonly used topical antipruritics in experienced volunteers, and may

be used to test the efficacy of new topical antipruritic drugs.

,.-

I-

b.
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APPENDIX 2

:-. "INFORMED CONSEN"T'

(-- PARISON OF TOPICAL DIBUCAINE AND PLACEBO

This study involves research to evaluate the anti-irritation and anti-
itching properties of topically applied dibucaine ointment compared with
a placebo ointment. Your participation in this study will be completed
today.

The procedure to be used in this experiment is as follows: Dried histamine-
impregnated hair of rose hips powder will be placed on the skin at two
different sites on each forearm (a total of four sites), rubbed in for
110 seconds and covered with a cloth. After two minutes, a test to measure
the itching at each site will be conducted. The cloth will then be
removed, the powder on the skin wiped off, one of the two ointments
applied and rubbed in, and the cloth replaced. The same test, consisting
of a 2 second finger rub of each site, rotating the arm and recording the
sensation of itch and/or irritation, will be done 2, 5, 10, 15 and 20
minutes after the ointments are applied.

Risks or discomforts you may experience in this study include: extremely
rare hypersensitivity reaction to the dibucaine, the dibucaine base, or
the hair of rose hips; local irritation, a pricking sensation, and itching
due to the penetration of the hair of rose hips into the skin. The
irritation and itching should not last for more than 30 minutes after the
completion of the test.

The confidentiality of records identifying the subject will be maintained
within the Burroughs Wellcome Co., with the possible exception that the
Food and Drug Administration may inspect the records.

Questions regarding this study should be directed to the investigators;
Bert Spilker, M.D., Ph.D. or Ray Wilkins, B.S.

Participation in this study is voluntary and refusal to participate will
involve no penalty or loss of benefits to which the subject is other-
wise entitled. Furthermore, the subject may discontinue participation
at any time without penalty.

I, , have read and I understand the preceding
(print name)

statements. I agree to become a subject in this study fully aware of
the procedures and risks involved.

Subject's Signature Date
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Apoendix 2

"INFORMED CON T" (Cont'd)

I have explained and defined in detail the research procedures in
which the subject has consented to participate.

Investigator Date

S- - - - - -
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INTRODUCTION

Pruritus (itching) was defined as "an unpleasant cutaneous

sensation provoking the desire to scratch" over 200 years ago,(I) and is

a cormon dermatological complaint for which there often is no completely

effective treatment. One cause contributing to this ineffective treat-

ment relates to the lack of a suitable well-controlled methodology for

developing effective antipruritic drugs. Methods used to experimentally

induce pruritus have included mechanical stimulation, electrical

stimulation, natural and synthetic chemical stimulation, combinations of

(1,2)(3
the above,( ' and the utilization of allergen patch tests. 3 )

The scientific study of experimentally induced pruritus dates to

the early 1900's. Titchener showed in 1909 that a pruritic response

could be mechanically evoked by punctate stimulation of the skin with a

fine hair. This was later confirmed by Shelley and Arthur. 4 ) This

technique, however, has two major shortcomings: (1) it can produce pain

depending on the amount of stimulation, and (2) the duration of the

pruritic sensation only persists for approximately the length of time
(4)

that contact is maintained.

Edwards et al produced a local pruritic response through elec-

(5)
trical stimulation of the skin. The drawbacks to this method are that

it requires specialized equipment, causes a short-duration pruritus (less

than 30 seconds), and does not elicit reproducible results within the

same subject.

The evaluation of chenical stimulation has focused on the drug

histamine. Recently, Spilker et al evaluated the efficacy of a topically

applied antihistamine cream applied four hours prior to or two minutes

. - . , - .. . . . . . , . . . . : .. .. . . ... .. . . .. . .. . . .. .
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after an intradermal (I.D.) injection of histamine (unpublished obser-

vations). A significant reduction in both wheal and flare diameters due

to I.D. histamine was observed at the sites pretreated with the anti-

histamine cream. The pruritus caused by twice the dose of histamine

that caused a 30 second pruritic response at baseline was evaluated.

The pruritus was variable both in intensity and duration, usually

persisting for no more than five minutes.

The plant substance cowhage (mucuna pruriens) has been reported

to produce a combination of chemical and mechanical stimulation which

provokes a reproducible pruritus in nearly l0o of individuals

tested.( 1 ' 4 ' 6 ' 7 ) Broadbent(6 ) showed that the mean duration of pruritus

produced by cowhage is 9.6 minutes. Studies performed by Shelley and

Arthur have proven that the pruritus caused by cowhage is due to release

of the proteolytic enzyme mucunain.(8) Graham et al showed that after

the pruritic sensation produced by cowhage subsides, it could be revived

by agitating or stroking the affected area. (7) Shelley and Arthur were

able to produce a pruritus from inactivated cowhage spicules by soaking

them in a histamine solution.
(4 )

Poison Ivy is the allergen patch test most frequently used to

elicit a pruritic response. This test is particularly effective in North
(3)

America where up to 80% of the population are sensitized to poison ivy.

There are a number of limitations, however, in the use of poison ivy

extracts to produce pruritus. Sensitivities vary greatly between

individuals and must be determined prior to entering volunteers into a

trial; the trial may require 5 days to conduct; and, the intensity of

the pruritus may be too strong for comnonly used topical drugs to

counteract effectively.
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The limitations of these methods prompted us to attempt to define

the characteristics of an ideal methodology for testing topical anti-

pruritic drugs, and to develop a methodology consistent with these

characteristics. We propose that the ideal methodology should have the

following properties:

(1) Rapid onset of experimentally induced pruritus: The pruritus

should begin within a few minutes after administering the test material.

This is necessary to eliminate the need to have volunteers wait for

extended periods before the clinical trial begins, or to have them return

for testing at a specified time.

(2) Moderate intensity of pruritus: If the pruritus is too

intense it might not allow the drugs being tested to demonstrate

efficacy. This viwuld cause a Type II error. Conversely, if the

pruritic intensity is too weak, there might be an abnormally high placebo

effect also resulting in a Type II error.

(3) Adequate duration of pruritus: The duration of the pruritus

produced must be long enough to allow the drugs being tested to

demonstrate activity. A duration of approxima.tely 20 minutes is

considered desirable if the presence of an antipruritic effect with

rapid onset is being evaluated. A longer duration of pruritus would be

required if the duration of a drug's antipruritic effect was being

studied. In adidition, the pruritus must disappear within a relatively

short period of time to minimize the volunteers' discanfort.

(4) The pruritus produced is analogous to that observed in

clinical conditions: The experimental method should produce an insult

to the skin that mimics at least some aspects of cutaneous disease.

*A Type II error is defined as the chance of erroneously failing to
reject a null hypothesis that is, in fact, false.(10)



(5) The pruritic effect must be reproducible within and between

subjects.

(6) The methodology should be simple to perform with readily

available equipment, should not require excessive time for the volunteer

or investigator, and should be relatively inexpensive to conduct.

(7) The methodology must be validated by testing standard topical

antipruritic drugs vs. placebo in a double-blind study.

(8) The methodology should be amenable to further clinical

research and drug evaluation.

(9) Data obtained must be quantifiable for statistical analysis.

(10) The methodology must be suitable for use in double-blind

clinical trials.

Hair of rose hips impregnated with histamine was used to produce

pruritus in the present methodology. Hair of rose hips is the trichcme-

like part of the fruit of the rosa canina plant. It is sold throughout

the U. S. and Europe in novelty shops as "Itching Powder", and elicits

pruritus by mechanical stimulation. The trichomes become imbedded in

the skin or its cloth cover, and a pruritus results as the cloth rubs

against the skin. The pruritus persists only as long as the cloth remains

in contact with the skin. Once the cloth is removed the pruritus cannot

be reactivated by subsequent stimulation. Histamine has been used as a

chemical stimulant to induce pruritus through intradermal injections

and application via impregnated cowhage spicules. The proposed methodology

incorporates the combination of hair of rose hips' mechanically induced

pruritus with chemically induced pruritus through histamine impregnation

LU of trichcmes.

This paper describes the development of a methodology that meets
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most of the "ideal" criteria, and describes its validation in a series

of double-blind clinical experiments with ccnmnly used topical anti-

pruritic drugs.



MATERIALS AND METHC S

Study Design

This study consisted of four separate placebo-controlled, double-

blind experiments with 20 to 24 volunteers in each experiment. The drugs

used and number of volunteers in each experiment are smnnarized in Table

TABLE 1: Drugs Tested and Nunber of Volunteers in Each Experiment.

Experiment Drugs Tested No. of Volunteers

1 Hydrocortisone (0.5%) plus Chlorcyclizine 21
(2%) Cream, 0.5% Hydrocortisone Cream
and Placebo Cream

2 Hydrocortisone (0.5%) plus Chlorcyclizine 20
(2o) Cream and Placebo Cream

3 Dibucaine Ointment (1%) and Placebo 20
Ointment

4 Calamine lotion and Placebo Lotion 24

In experiments 2, 3 and 4, two sites (3 cm diameter each) were

marked on the volar surface of each forearm with a marking pen. One

site was located approximately 3 cm above the wrist and the other site

was approximately 3 cm below the elbow. In experiment 1, a third site

on each forearm was located approximately half-way between the distal

and proximal sites and at least 3 an from either site.

In experiments 2, 3 and 4, the letters A or B were assigned to

each site. One letter was assigned to the proximal site and the other

letter was assigned to the distal site on the same arm. The letters

were reversed on the volunteer's other arm (e.g., left distal = A, left
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proximal =B, right distal =B and right proximal =A). The letters

assigned to the next volunteer were in the reverse order (i.e., left

distal =B, left proximal =A, right distal =A and right proximal B).

In experiment 1, the letters A, B or C were assigned to each site. Each

forearm was randomnized separately, as were the three sites on each fore-

arm, with codes generated by the Clinical Infonnation and Statistics

Department of the Burroughs Wellccme Company.

Identically appearing syringes containing the test drugs were

also labelled with the letters A, B (and C in experment 1). The

* . syringes were filled and labelled by a clinical monitor. The code used

to label the syringes was changed daily by the monitor, and the

investigator rEnamned blind to the identity of the syringe contents at

all times.

After marking the 4 or 6 sites on both foreanns, 25 mg of

histamine-impregnated hair of rose hips was applied within the marked

borders of each site. After application to all sites, a tongue depressor

was used to gently rub the hair of rose hips into the skin. Each site

was then covered with a 4 cm x 5 cm polyester cloth which was held in

place with paper-adhesive tape. After a 2 minute period, the 0 time

(baseline) test for pruritus intensity was performed. The site was

then uncovered and gently wiped clean with a dry tissue. A 1-1/2 cn ribbon

of the test drug or the respective placebo was applied to each site with

a syringe. After the test drug or placebo had been applied to all sites,

they were rubbed into the skin for 10 seconds. In experiment 4, 0.07 ml

of lotion or its placebo was applied. The sites were again covered with

the appropriate cloths, and measuranents of pruritus intensity were

repeated at 2, 5, 10, 15 and 20 minutes after application of the test

drugs.
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The rating scale consisted of a round dial 9 an in diameter marked

in equal units fran 0 to 100 (Appendix 1). The statement "Not at all

Itchy" was placed next to the zero, and the statement "ExtrErnely Itchy"

was placed next to the number 100. Each tenth unit was numbered

sequentially (10, 20, 30, etc.). Two rating scales per page were used

for experiments 2, 3 and 4 and three scales per page were used for

experiment 1. One page was used to rate the pruritus for each arm, and

two pages were used at each time point.

The rating procedure consisted of the investigator lightly

stroking the cloth over the site to be rated for two seconds, the

volunteer rotating the arm 180 degrees six times, and then the volunteer

marking the dial. Volunteers were instructed to rate the pruritus they

felt during both the stroking and rotation phases, to sum those two

values, and to mark that sumn on the dial. There were no instructions

regarding restriction of motion between ratings. The volunteers drew a

line with a black pen from the center of the dial to the point on the

scale which represented their rating. The arm being rated was the arm

used for marking the dial (i.e., if the left distal site was being rated,

the left hand was used f or marking). This procedure was repeated for

each test at each site. The sequence for performing the tests and

measurements remaamed constant throughout the study: right proximal,

left proximal, right middle (for experiment 1 only), left middle (for

experiment 1 only), right distal and left distal.

Volunteers in experiments 3 and 4 were asked at the conclusion

of the test which treatment they preferred, and whether they were right-

handed or left-handed.
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Volunteers

Healthy adults between the ages of 18 and 65 were eligible for

admission to the study if they did not have deratologic disease,

-" clinically significant illness, had not ingested oral antihistamines

' - within six hours or oral steroids within seven days, had not applied

topical antihistamines within six hours or topical steroids within 24

hours to the testing areas, and, if female, were not presently pregnant

or lactating. Table 2 summarizes d~mgraphic information on volunteers.

TABLE 2: Male and FEnale Volunteer Information for Each Experiment.

Experiment Total

1 2 3 4

Number of Males 19 17 11 20 73

Number of Faales 2 3 3 4 12

Mean Age of Males 38 38 37 40 38
(±SD) (± 5.6) (+6.3) (+6.2) (±+6.6) (t6.2)

Mean Age of Females 39 43 35 28 35
(±SD) (±13.3) (_+6.4) (+6.0) (+4.4) (±8.9)

Repeat Male Volunteers --- 8 12 20

Repeat Female Volunteers .... 1 0 1

Experiments 1 and 2 involved only volunteers that were naive to

the study. Experiment 3 included 11 volunteers that were naive to the

study and 9 volunteers that had participated in either experiment 1 or 2.

Experiment 4 included 12 volunteers that were naive to the study and 12

that had participated in one of the first three experiments. Volunteers

were not allowed to participate in more than two experiments and there

was at least a one week wash-out period between the two tests. All

| 'I oa a , m lm , ..m ., ., .. l ,,, .., m, ., ,.._ ,, , : ,, ._ • _.. . . . . . . _. , _ ' .
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repeat volunteers were chosen at random. The results for the repeat

volunteers were ccmpared with the results for the volunteers who had

not previously participated to determine if prior experience with the

testing procedure had an effect on the volunteer's ability to detect a

difference between active drug and placebo.

All volunteers admitted to the study signed an informed consent

after having the procedures and risks explained (Appendix 2).

Drugs

Hair of rose hips was obtained from the Pyro Chemie Company of

Eitorf-Sieg, West Germany in the form of approximately 300 mg packets of

"Juck Pulver" (Itching Powder). The hair of rose hips was soaked in a

1:10,000 solution of histamine diphosphate (Nutritional Biochemical

Corp.) for 30 minutes, centrifuged, decanted and allowed to air dry

overnight. Each batch was discarded if not used within 72 hours.

The hydrocortisone acetate (0.5%) plus chlorcyclizine HCl (2%)

combination (Mantadi Cream), and the hydrocortisone acetate (0.5%)

(Wellcortirp Cream) were manufactured and supplied by the Burroughs

Wellcome Company. Dibucaine ointment (1%) (Nupercainai, Ciba-Geigy)

and calamine lotion (Swan Co.) were purchased at a local pharmacy.

The placebo used for experiments 1 and 2 was the antadil base

(polawax, mineral oil, white petrolatum, methyl paraben and purified

water USP) and was prepared by the Burroughs Wellcome Co. The placebo

for dibucaine ointment consisted of 40% lanolin and 60% aquaphor (10%

hydrated). The calamine placebo was a 15% talc and 27o bentonite magma

solution colored with red food coloring. These two placebos were

prepared by the Pharmaceutical Manufacturing Section of North Cai-olina

Memorial Hospital.
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Randomizat ion Codes

The clinical mronitor kept the randomizat ion codes for the test

drugs. The monitor's code listed the identity of the study drugs which

were coded A, B (or C in experiment 1). The code to be used on each day

of the study was also random~ized. The investigator' s randomnizat ion code

for experiment 1 listed each patient by number and the corresponding site

(right proximal, right distal, right middle, left proximal, left middle

and left distal) by letters (A, B, C) where each drug was to be applied.

An investigator' s randcomizat ion code was not required for experiments 2,

3 and 4 since alternate sites (proximal and distal) on different fore-

arms received the same treatment.

Data Analysis

In experiment 1, average responses for each drug treatment, for

each volunteer were analyzed by parametric analysis of variance

techniques and the treatments were comnpared using the Bonferroni

approach. Treatment differences were declared statistically significant

if the one-tailed p-value was less than 0.017 (Excperiment data is in

Appendix 3).

In experiments 2, 3 and 4, and for evaluating the effect of

experience, the pruaritus intensity score for each treatment at each time

point was subtracted from the corresponding baseline score for each

volunteer. This produced a difference from baseline for each treatment

(Appendices 4-6). A paired t-test was comnputed to test the following

one-tailed null hypothesis: mean difference from baseline with active

drug was less than or equal to mean difference from baseline with

placebo. Rejection of this hypothesis indicates that the active drug

significantly lowered the pruritus score mrore than the placebo (p<-0.05).

LI



RESULTS

The intensity of the pruritus induced by hair of rose hips

impregnated with histamine remained relatively constant for at least 20

minutes. The mean pruritic score at baseline for the placebo sites for

all 85 volunteers was 33.7 units. The values for placebo responses

progressively declined from baseline over the first 15 minutes of the

testing period (Table 3). The pruritic response at 15 and 20 minutes

was 81% of baseline at the sites treated with placebo.

TABLE 3: Mean Pruritus Scores at Sites Treated With Placebo For All
Volunteers (n=85)

Mean Pruritus Score Percent of Baseline

Baseline 33.7 100
2 minutes 31.2 93
5 minutes 30.3 90
10 minutes 28.4 84
15 minutes 27.4 81
20 minutes 27.2 81

Experiment 1

In experiment 1, hydrocortisone (0.5%) plus chlorcyclizine (2%)

cream, hydrocortisone (0.5%) cream and placebo cream were compared using

three sites on each forearm of 21 volunteers. Figure 1 shows that

hydrocortisone plus chlorcyclizine significantly reduced pruritus scores

as compared with placebo at 5 and 10 minutes (pc0.017). Hydrocortisone

plus chlorcyclizine also had lower, but not significant, pruritus scores

than hydrocortisone alone at all time points.

i i | ldd d lhi ma ii m k ll'd ,m, a, , . . . . . . . _ _ .
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Experiment 2

Experiment 2 consisted of cmnparing hydrocortisone (0.5%) plus

chlorcyclizine (2%) cream with placebo cream which were applied at two

sites on each forearm of 20 volunteers. The mean pruritus scores for

hydrocortisone plus chlorcyclizine were lower than the scores for placebo

at 5 and 10 minutes, but there was no significant difference between

hydrocortisone plus chlorcyclizine and placebo at any of the time points

(Figure 2).

Experiment 3

In experiment 3, dibucaine (1%) ointment and placebo ointment were

applied at two sites on each forearm of 20 volunteers. Eleven volunteers

were naive to the study and nine volunteers had participated in either

experiment 1 or 2. The pooled data for both experienced and non-

experienced volunteers showed dibucaine to have statistically significant

(p<=0.05) lower pruritus scores than placebo at 5 and 10 minutes (Figure 3).

The data was analyzed to test whether experienced volunteers were better

able to detect a difference between the to study drug treatments than

could nonexperienced volunteers. Figure 4 shows the mean pruritus scores

for both the experienced and nonexperienced volunteers. Experienced

volunteers had statistically significant lower pruritus scores for

dibucaine than for placebo at 5, 10, 15 and 20 minutes (p<=0.05). There

were no significant differences for nonexperienced volunteers. Mean

baseline pruritus scores for experienced volunteers were significantly

higher (p<=O.05) for their second test as compared to their first test

at all sites on the forearms.

Volunteers in experiment 3 were asked the question, "If you had
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FIGURE 4: MEAN PFRURITUS SCORES OF EXPERIENCED AND
NONEPERIENCED VOUIJ1EEOS EXPERIMW 3

45- x

4-4

NIEAN

P1URI 1US

SCORE "-- -

-! (n=9)
30--, x

* x x
- * •

0 5 10 15 20
MINUTF

40M X

PRI.1.Irius 35- \"

SCOPE 1XN
-30 o---- x -0 EXPERIIECED

qJ I I ( (n=ll)

o 5 i0 15 20
MINUTFS

LEGN: x- x - Dibucaine
o--- -o - Placebo

All standard deviations for Dibucaine and
Placebo varied from 10.8 to 18.4.

*p0--O. 05

,*" .. .'.. .' .. -. 4 .- '' _- -"



-18-

to use one of these creams for this type of pruritus for the rest of the

day, which one would you choose?" Ten volunteers preferred dibucaine,

six preferred placebo, and four hau no preference. Of those with a

preference, 62.5% preferred dibucaine (not significantly different frr(in

507o). Of the nine experienced volunteers, six preferred dibucaine, tw

preferred placebo and one had no preference. Of those with a preference,

75% preferred dibucaine (not significantly different from 50c).

Volunteers were also asked if they were right-handed or left-

handed. Baseline scores for both proximal and distal sites were higher

for the dominant arm than nondcminant arm. The scores were higher for

the distal site than the proximal site on each arm, but none of these

differences were significant (Appendix 7).

Experiment 4

Calamine lotion and placebo lotion were applied at two sites on

each forearm of 24 volunteers. Experiment 4 included an equal number of

experienced and nonexperienced volunteers (n=12 for each).

Experienced volunteers included only those who had participated

in one previous experiment. The pooled pruritus score data for all

volunteers in experiment 4 showed no significant differences between

the pruritus scores for calamine lotion and its placebo lotion at any

time point (Figure 5). The data for experienced volunteers showed

statistically significant lower pruritus scores for calamine lotion

compared with placebo lotion at 2, 10, 15 and 20 minutes (p<--0.05).

The data for nonexperienced volunteers showed no significant differences

at any time point (Figure 5). There were no significant differences in

mean baseline pruritus scores for the experienced volunteers between
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FIGURE 6: MEAN PRURITUS SCORES OF EXPERIENCED ANT
NONEXPERIENCED VOLUNTEERS FOR EXPERI YF 4
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their first and second tests, but the mean score was higher for the

second test at both proximal and distal sites.

Volunteers in experiment 4 were asked for their treatment

preference and whether they were right-handed or left-handed. Eleven

volunteers preferred calamine lotion, eight preferred placebo lotion, and

five had no preference. Of those with a preference, 57.9W preferred

calamine (not significantly different from 50Y,). For the twelve

experienced volunteers, six preferred calamine, three preferred placebo,

and three had no preference. Of those with a preference, 66.7% preferred

calamine (not significantly different from 5C09). Baseline scores were

higher, but not statistically significantly higher, for the distal site

than for the proximal site. There was almost no difference in baseline

scores between the dominant and nondominant arms (Appendix 7).

Adverse Reactions

Four volunteers experienced mild adverse reactions to the

procedure: (1) Rash accompanied by pruritus for five days; (2) erythena

at all testing sites without pruritus for four days after the second

test; (3) sinus congestion for approximately 4-1/2 hours, however, this

effect did not occur on rechallenge; and (4) wheal and erythem with

extreme pruritus for three hours.

S '
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DISCUSSION

There is no satisfactory methodology at present for accurately and

reproducibly testing topical antipruritics in a rapid manner. All methods

utilized have significant drawbacks. The objective of this study was to

develop a methodology that met most of the criteria established for an

ideal methodology (see Introduction), and to validate this methodology

with commonly used topical antipruritic drugs.

Pruritus is believed to be a modified form of pain mediated by
(4, 10)

umnyelinated C fibers. Stimuli that are insufficient in intensity

to produce pain may cause pruritus. Shelley and Arthur noted that the

(4)
relationship of pruritus and burning pain is one of degree., Pruritus

may be induced through mechanical, electrical, or chemical stimulations,

or by a ccmbination of these as described in the Introduction. The

proposed methodology utilizing histamine-impregnated hair of rose hips

is based on a conbination of mechanical and chemical stimulation.

Initially, the study was designed to test two active drugs and a

placebo on each forearm (i.e., three sites per forearm), and experiment 1

was conducted in this manner. It was often difficult, however, for

volunteers to distinguish which of the three sites caused the pruritus

when one of the treated sites on the forearm was stroked, or when the

forearm was moved during the test. This problem was due to the relatively

close proximity of the three sites to each other. Thus, volunteers were

instructed not to move their arms, and to rate only the pruritus felt at

the time the cloth was stroked. This restriction of arm movement may

have been responsible for the lower mean pruritus scores observed in

L.

p.
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experiment 1 than in the other experiments. It has been reported that

there is a difference in sensitivity to stimuli between the domninant and

nondaninant anns~l), thus, testing only one site per forearm was con-

sidered not as desirable as testing t'wo sites per forearm. In experiments

2, 3 and 4, two sites were used per forearm. A rotating moution of the

forearm was also incorporated into the protocol to increase the intensity

of the pruritic response.

The data from experiments 3 and 4 indicate that volunteer experience

is an important factor in the results obtained in this test. Figures 4

and 6 show significant differences between mean pruritus scores for active

drug versus placebo in both experiments conducted with experienced

volunteers as compared with identical experiments conducted with non-

experienced volunteers. The reason for this difference between

experienced and nonexperienced volunteers may be due to a better under-

standing and awareness of the methodology used, to a sensitizing effect

of the testing material, or to a combination of both factors. Volunteer

participation was limited to a total of two experiments separated by at

least one week (wash-out period between experiments ranged between 10

and 41 days). It is not possible at this time to determine the presence

or degree of the sensitizing effect. It is believed that a "training

effect" increased the awareness of volunteers to enable them to be able

* to detect a difference between active and placebo drugs. Experienced

volunteers had higher mean baseline pruritus scores in their second

experiment than in their first. This is mo~st likely due to a better

understanding of the methodology used.

I K, The pooled data for all volunteers from experiments 3 and 4 does

not adequately validate this methodology because values at only t'wo of
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the ten time points tested -were significant. A significant difference

was noted, however, at eight of the ten time points tested in experienced

volunteers. Thus, the results of experiments 3 and 4 validate this

methodology with experienced volunteers but not with nonexperienced

volunteers.

The proposed methodology generally meets most of the criteria of

an ideal methodology proposed in the Introduction.

(1) Rapid onset - Pruritus occurred within two minutes of the

application of the test material.

(2) Moderate intensity - Cmmonly used topical antipruritic

drugs were able to significantly reduce the intensity of pruritus in

several experiments.

(3) Adequate duration of pruritus - Eighty-one percent of the

baseline pruritus persisted for 20 minutes permitting topical drugs to

be evaluated.

(4) Analogous to clinically observed conditions - This model is

not entirely satisfactory since many clinical conditions cause a

pruritus that is more intense and of longer duration than that caused by

this model.

(5) Reproducibility of effect - A simi] r degree of pruritus

was demonstrated between volunteers in four separate experiments and

within volunteers who participated in two separate experiments.

(6) Validity demonstrated with standard drugs - Dibucaine

ointment and calamine lotion were both more active than placebo when

the tests were performed with experienced volunteers.

(7) Simple to perform - The tests described in this report

required up to 45 minutes per volunteer to complete.
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(8) Amenable to further research - The proposed methodology is

applicable for further research studies with easily trained volunteers.

(9) Quantifiable data - the rating system used provided easily

obtained data that could be analyzed statistically.

(10) Suitable for double-blind clinical trials - The proposed

methodology was performed in a double-blind manner.

The limitations of this methodology concern the need for

experienced volunteers, the duration of the antipruritic effect observed,

and the similarity to clinically observed conditions. Whether the effect

observed that was attributed to "experience" with the methodology would

also be observed in a third, fourth, or additional study is not known.

It is not possible to test the duration of action of topical antipruritic

drugs with this methodology.

The novel methodology described was developed for testing topical

antipruritic drugs. This methodology has been validated with tvo

commonly used topical antipruritics in experienced volunteers, and may

be used to test the efficacy of new topical antipruritic drugs.

°

IJ
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APPENDIX 1

BURROUGHS WELLCOME CO. 0-13 MANTADIL
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APPENDIX 2

COMAPARISON OF TOPICAL DIBUCAINE AND PLACEBO

This study involves research to evaluate the anti-irritation and anti-
itching properties of topically applied dibucaine ointment compared with
a placebo ointment. Your participation in this study will be completed
today.

The procedure to be used in this experiment is as follows: Dried histamine-
impregnated hair of rose hips power will be placed on the skin at two
different sites on each forearm (a total of four sites), rubbed in for
10 seconds and covered with a cloth. After two minutes, a test to measure
the itching at each site will be conducted. The cloth will then be
removed, the powder on the skin wiped off, one of the two ointments
applied and rubbed in, and the cloth replaced. The same test, consisting
of a 2 second finger rub of each site, rotating the arm and recording the
sensation of itch and/or irritation, will be done 2, 5, 10, 15 and 20
minutes after the ointments are applied.

Risks or disccmforts you may experience in this study include: extremely
rare hypersensitivity reaction to the dibucaine, the dibucaine base, or
the hair of rose hips; local irritation, a pricking sensation, and itching
due to the penetration of the hair of rose hips into the skin. The
irritation and itching should not last for more than 30 minutes after the
completion of the test.

The confidentiality of records identifying the subject will be maintained
within the Burroughs Wellcomne Co., with the possible exception that the
Food and Drug Administration may inspect the records.

Quiestions regarding this study should be directed to the investigators;
Bert Spilker, M.D., Ph.D. or Ray Wilkins, B.S.

Participation in this study is voluntary and refusal to participate wiJll
involve no penalty or loss of benefits to which the subject is other-
wise entitled. Furthermore, the subject mray discontinue participation
at any time without penalty.

I, __________,have read and I understand the preceding
(print name)

statements. I agree to become a subject in this study fully aware of
the procedures and risks involved.

Subject's Signature Date
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Appendix 2

"INFORMIED CNS=T" (Cont 'd)

I have explained and defined in detail the research procedures in
which the subject has consented to participate.

Investigator Date

F:



APPENDIX 3

TABLE 4: Pruritus Score Summnary Statistics for IDxperimnent 1.

Minute

0 2 5 10 15 20

MAantadi 1
n 21 21 21 21 21 21
Mean Pruritus Score 20 18 16 17 17 16
S.D. 20 19 20 20 20 21
Mvinimum Pruritus Score 2 2 2 0 0 0
Maximum Pruritus Score 39 85 89 86 86 88

Hydrocortisone
n 21 21 21 21 21 21
Mean Pruritus Score 19 20 18 18 19 17
S.D. 19 20 20 20 20 20
ldininm. Pruritus Score 2 0 0 0 0 0
Maximum Pruritus Score 90 90 90 9 90 89

Placebo
n 21 21 21 21 21 21
Mean Pruritus Score 19 20 19 19 16 18
S.D. 19 20 19 20 19 20
MinimumPruritus Score 0 1 1 2 2 0
Maximum Pruritus Score 90 90 85 87 88 86
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APPENDIX 3

Pruritus Score Data for Experiment 1

PRURITUS
SITE SORE

VOL. # LEFT ARM RI(iiT ARM TREATUENT MINUTE L R

1 MIDDLE PROXIMAL MANADIL 0 9 14
2 8 9
5 2 12
10 6 3
15 5 8
20 4 5

DISTAL MIDDLE PLACEBO 0 8 0
2 4 3
5 8 4

10 7 4
15 7 5
20 6 3

PROXIMAL DISTAL HYDROCORTISONE 0 4 20
2 4 13
5 7 21
10 5 23
15 8 13
20 8 14

2 DISTAL DISTAL MANTADIL 0 25 40
2 7 8
5 15 22

10 17 14
15 11 20
20 23 25

MIDDLE PROXIMAL PLACEBO 0 10 10
2 6 6
5 10 5

10 10 10
15 10 10
20 11 8

PROXIMAL MIDDLE HYDROCORTISONE 0 10 20
2 6 20
5 8 6

10 7 8
15 8 10
20 10 9

l:...:. .. :..: '.: -. :' . . .. ...... -_ .
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Appendix 3

Pruritus Score Data for Experiment 1 (Cont'd)

PRURITUS

SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREATMENT MINUTE L R

3 DISTAL PROXIMAL MANTADIL 0 9 5
2 5 5
5 2 10

10 1 2
15 1 18
20 2 3

MIDDLE MIDDLE PLACEBO 0 15 10
2 15 15
5 7 4

10 15 3
15 11 2
20 11 9

PROXIMAL DISTAL HYDROCORTISONE 0 10 20
2 10 1
5 10 2

10 5 1
15 12 3
20 8 5

4 DISTAL MIDDLE MANTADIL 0 15 20

2 27 30

5 30 25
10 27 27
15 20 20
20 20 22

MIDDLE DISTAL PLACEBO 0 26 15
2 30 25
5 27 30

10 30 27
15 20 25
20 20 25

PROXIMAL PROXIMAL HYDROCORTISONE 0 15 15
2 27 30
5 30 27
10 25 20
15 25 15
20 20 22
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Appendix 3

Pruritus Score Data for Experiment 1 (Cont'd)

PRURITUS
SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREAT=ENT MINUTE L R

5 PROXIMAL PROXIMAL MANTADIL 0 0 9
2 10 20
5 2 2

10 0 5
15 4 7
20 0 5

MIDDLE MIDDLE PLACEBO 0 0 21
2 4 3
5 0 5
10 7 15
15 4 0
20 0 0

DISTAL DISTAL HYDROCORISONE 0 5 10
2 0 0
5 0 0
10 0 0
15 0 7
20 0 0

6 DISTAL PROXIMAL MANTADIL 0 4 0
2 3 0
5 4 1

10 5 0
15 4 3
20 4 5

MIDDLE DISTAL PLACEBO 0 1 1
2 1 1
5 1 2

10 4 3
15 2 3
20 1 2

PROXIMAL MIDDLE HYDROCORTI SONE 0 0 3
2 1 1
5 1 0

10 2 0
15 0 0
20 1 0
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Appendix 3

Pruritus Score Data for Experiment 1 (Cont'd)

PRURITUS
SITE SCORE

VOL. # LEFT ARM RIGHT ARI TREATMENT MINUIE L R

7 DISTAL DISTAL MANTADIL 0 15 18
2 7 14
5 3 7
10 3 5
15 6 14
20 3 6

PROXIMAL MIDDLE PLACEBO 0 14 16
2 18 10
5 10 13

10 16 18
15 13 7
20 13 7

MIDDLE PROXIMAL HYDROCORTISONE 0 17 14
2 23 18
5 7 15

10 20 16
15 15 16
20 4 11

8 DISTAL DISTAL MANTADIL 0 87 90
2 80 90
5 85 92

10 82 90
15 80 92
20 82 93

PROXIMAL PROXIMAL PLACEBO 0 90 90
2 90 90
5 85 85

10 87 87
15 86 90
20 85 87

MIDDLE MIDDLE HYDROCORTISONE 0 90 90
2 90 90
5 90 90

10 92 92
15 90 90
20 88 90
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Appendix 3

Pruritus Score Data for Experiment 1 (Cont'd)

PRURITUS
SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREATMENT MINUTE L R

9 MIDDLE MIDDLE MANTADIL 0 5 10
2 7 2
5 7 8

10 5 10
15 5 8
20 5 7

PROXIMAL DISTAL PLACEBO 0 5 6
2 5 7
5 5 10

10 2 7
15 5 7
20 2 5

DISTAL PROXIMAL HYDROCORTISONE 0 15 10
2 7 5
5 7 12

10 5 7
15 7 10
20 7 5

10 MIDDLE DISTAL MANTADIL 0 0 3
2 0 5
5 2 2
10 0 2
15 0 3
20 1 2

PROXIMAL PROXIMAL PLACEBO 0 0 0
2 1 1
5 0 1

10 1 2
15 2 2
20 3 3

DISTAL MIDDLE HYDROCORTISONE 0 0 3
2 0 1
5 0 0
10 0 1
15 0 1
20 2 1



-36-

Appendix 3

Pruritus Score Data for Experiment 1 (Cont'd)

PRURITUS
SITE SCORE

VOL. # LEFT ARM RIG=T ARM TREAT19T MINUTE L R

" 11 DIS'AL MIDDLE MANTADIL 0 15 25
2 10 5
5 5 10

10 0 20
15 5 5
20 5 5

MIDDLE DISTAL PLACEBO 0 25 20
2 20 20
5 21 25

10 30 20
15 15 25
20 30 20

PROXIMAL PROXIMAL HYDROCORTISONE 0 25 30
2 30 30
5 25 25

10 30 30
15 25 35
20 31 34

12 MIDDLE DISTAL MANTADIL 0 30 40
2 40 20
5 29 30

10 45 45
15 50 35
20 60 30

PROXIMAL MIDDLE PLACEBO 0 29 34
2 20 30
5 30 30

10 45 35
15 35 35
20 45 35

DISTAL PROXIMAL HYDROCORTISONE 0 21 30
2 15 25
5 19 40

10 15 35
15 40 40
20 20 50

L
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Appendix 3

Pruritus Score Data for Experiment 1 (Cont'd)

PRURITUS
SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREATMENT MINUTE L R

13 DISTAL DISTAL MANTADIL 0 0 20
2 0 15
5 0 5

10 0 0
15 0 0
20 0 0

PROXIMAL PROXIMAL PLACEBO 0 5 10
2 40 20
5 35 40

10 9 4
15 10 5
20 5 5

MIDDLE MIDDLE HYDROXORTISONE 0 31 20
2 40 40
5 20 20

10 20 20
15 21 20
20 31 30

14 MIDDLE PROXIMAL MANTADIL 0 5 5
2 2 4
5 3 3

10 3
15 4 5
20 2 4

DISTAL MIDDLE PLACEBO 0 11 10
2 8 7
5 9 11

10 9 6
15 9 5
20 7 6

PROXIMAL DISTAL HYDROOORTISONE 0 5 7
2 4 7
5 2 3
10 5 6
15 9 7
20 3 6

L. ..- . . .
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Appendix 3

Pruritus Score Data for Experiment 1 (Cont'd)

PRURITUS
SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREATNO T MINUTE L R

15 MIDDLE PROXIMAL MANTADIL 0 1 20
2 10 20
5 5 25

10 10 22
15 7 15
20 8 10

DISTAL MIDDLE PLACEBO 0 6 17
2 5 25
5 10 15

10 3 2
15 3 7
20 5 12

PROXIMAL DISTAL HYDROCORTISONE 0 0 20
2 5 15
5 5 25

10 5 22
15 7 14
20 5 16

16 DISTAL DISTAL MANTADIL 0 29 40
2 25 36
5 25 35
10 20 47
15 29 41
20 14 39

MIDDLE PROXIMAL PLACEBO 0 25 23
2 25 25
5 24 29

10 33 40
15 10 30
20 14 35

PROXIMAL MIDDLE HYDR(XXRTISONE 0 10 6
2 20 14
5 19 13

10 10 34
15 5 24
20 3 10
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Appendix 3

Pruritus Score Data for Experiment 1 (Cont'd)

PRURITUS
SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREATIENT MINUTE L R

17 PROXIMAL DISTAL MANTADIL 0 5 5
2 6 9
5 5 7

10 5 5
15 5 5
20 8 4

MIDDLE PROXIMAL PLACEBO 0 5 0
2 8 6
5 5 6

10 3 5
15 4 3
20 3 10

DISTAL MIDDLE HYDROCXRTISONE 0 5 7
2 7 7
5 4 5

10 6 5
15 5 4
20 9 5

18 PROXIMAL PROXIMAL MANTADIL 0 15 14
2 19 9
5 17 9

10 25 15
15 23 18
20 25 10

MIDDLE DISTAL PLACEBO 0 15 29
2 35 13
5 26 15

10 30 15
15 16 14
20 26 11

DISTAL MIDDLE HYDROQJRTISONE 0 10 10
2 14 15
5 8 10

10 10 19
15 8 27
20 9 21

ru. "*>..- .
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Appendix 3

Pruritus Score Data for Experiment 1 (Cont'd)

PRURITUS

SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREATMENT MINUTE L R

19 MIDDLE DISTAL MANTADIL 0 40 45
2 34 38
5 36 35
10 35 31
15 40 40
20 36 39

PROXIMAL PROXIMAL PLACEBO 0 29 36
2 35 36
5 33 28

10 30 25
15 28 32
20 32 30

DISTAL MIDDLE IIYDROCORTISONE 0 35 28
2 42 42
5 34 43
10 39 36
15 37 40
20 37 39

20 DISTAL DISTAL MANTADIL 0 15 35
2 20 35

5 8 20
10 6 16
15 6 15
20 5 10

PROXIIAL PROXIMAL PLACEBO 0 41 30
2 40 40
5 36 30
10 30 30
15 25 30
20 35 35

MIDDLE MIDDLE HYDROCORTISONE 0 40 25
2 30 30
5 30 25

10 25 20
15 25 5
20 10 4
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Appendix 3

Pruritus Score Data for Experiment 1 (Cont'd)

PRURITUlS
SITE SCMR

VOL. # LEFT ARM RI(GIT ARM TREArhIEN MINUTE L R

21 DISTAL MIDDLE MANTADIL 0 25 40
2 30 21
5 25 15

10 30 15
15 35 20
20 34 20

PROXIMAL DISTAL PLACEBO 0 25 25
2 15 14
5 30 15

10 30 25
15 15 25
20 30 26

MIDDLE PROXIMAL HY'DROCORTISONE 0 30 25
2 30 30
5 ?4 20

10 15 20
15 30 25
20 30 25

LI
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* TABLE 5: Pruritus Score Sumary Statistics for Experiment 2.

Minute

0 2 5 10 15 20

Hantadil
n 20 20 20 20 20 20
IMean Pruritus Score 33 31 29 27 27 26
S.D. 20 19 15 17 15 15
Miniriim Pruritus Score 5 4 2 2 3 3
M-1aximum Pruritus Score 73 71 57 62 52 56

Placebo
n 20 20 20 20 20 20
:Aean Pruritus Score 33 31 32 28 23 26
S.D. 20 19 1s 16 15 15
'linimxum Pruritus Score 3 0 1 0 1 1
Maximum Pruritus Score 78 66 63 56 56 54

|-

4
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APPENDIX 4

Pruritus Score Data for Experiment 2

PRLI.I IUS

SITE SC00RE

VOL. ;F LEFT ARM RIGIT ARM TREAT7-lE ':INUT L R

MOl DISTAL PW)XIMAL MANrADIL 0 25 41
2 20 35
5 25 35

10 30 30
15 25 35
20 20 34

P.-XIM DISTAL PLACEBO 0 31 30
2 30 30
5 35 30
10 30 25
15 26 25
20 30 25

m2 PRXIMAL DISTAL MANADIL 0 35 26
2 30 25
5 35 25

10 29 25
15 32 22
20 27 22

DISTAL PROXIMAL PLACEB) 0 35 30
2 35 30
5 35 30

10 34 30
15 36 30
20 35 30

M3 DISTAL IXIMAL MANTADIL 0 62 22
2 40 22
5 50 22

10 31 19
15 70 13
20 26 15

PROXIMAL DISTAL PLACEBO 0 34 50
2 27 55
5 40 70

10 25 60
15 20 60
20 14 45
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Appendix 4

Pruritus Score Data for Experiment 2 (Cont'd)

PRURITUS

SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREATMENT MINUTE L R

M04 PROXIMAL DISTAL MANTADIL 0 30 75
2 30 68
5 29 55
10 24 58
15 22 54
20 31 50

DISTAL PROXIMAL PLACEBO 0 50 60
2 44 57
5 50 54

10 51 61
15 35 59
20 45 51

M05 DISTAL PROXIMAL MANTADIL 0 20 10
2 21 9
5 28 20

10 14 8
15 15 5
20 15 4

PROXIMAL DISTAL PLACEBO 0 15 25
2 15 27
5 19 20

10 11 17
15 18 17
20 14 19

M06 DISTAL PROXIMAL MANTADIL 0 20 20
2 20 46
5 23 27

10 11 20
15 10 11
20 3 3

PROXIMAL DISTAL PLACEBO 0 34 45
2 20 20
5 33 21
10 30 24
15 23 19
20 18 15
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Appendix 4

Pruritus Score Data for Experiment 2 (Cont'd)

P RI TR TWS
SITE SCORE

VOL. # LEFt ARM RIGHT APRM TREATMENT MINUTE L R

M0Y7 PROXIMAL DISTAL MANrADIL 0 55 65
2 51 62
5 57 41
10 46 50
15 45 47
20 47 48

DISTAL PROXIMAL PLACEBO 0 61 59
2 60 60
5 56 54

10 39 37
15 35 38
20 32 38

M08 DISTAL PROXIMAL MANTADIL 0 10 20
2 3 7
5 3 1

10 2 1
15 12 7
20 5 8

PROXIMAL DISTAL PLACEBO 0 15 18
2 4 4
5 0 5

10 2 2
15 0 1
20 1 1

M09 PROXIMAL DISTAL MANTADIL 0 60 85
2 61 81
5 50 51

10 54 69
4 15 44 60

20 42 70

DISTAL PROXIMAL PLACEBO 0 86 70
.2 65 60
5 66 60

10 45 51
15 65 46
20 65 42
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Appendix 4

Pruritus Score Data for Experiment 2 (Cont'd)

PRURIrJS
SITE SCORE

VOL. # LEFT ARM RIGHr ARM TREATMENT MINUTE L R

11MI0 DISTAL PROXIMAL MANTADIL 0 68 70
2 69 68
5 56 57

10 60 50
15 55 40
20 45 40

PROXIMAL DISTAL PLACEBO 0 74 58
2 65 67
5 50 60
10 50 50
15 49 45
20 45 50

Mul PROXIMAL DISTAL MANTADIL 0 40 40
2 21 35
5 23 31

10 18 26
15 21 31
20 23 28

DISTAL PROXIMAL PLACEBO 0 30 40
2 20 20
5 26 29

10 28 29
15 24 30
20 25 21

M12 DISTAL PROXIMAL MANTADIL 0 45 9
2 39 10
5 37 14

10 30 13
15 20 9
20 30 10

PROXIMAL DISTAL PILACEBO 0 51 20
2 29 10
5 39 10
1e 10 32 8
15 29 21
20 20 9

......................
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Appendix 4

Pruritus Score Data for Experiment 2 (Cont'd)

PRURITUS

SITE SCORE

VOL. # LEFT ARM RI=HT ARM TREAWET MINUTE L R

M13 PROXIMAL DISTAL MANTADIL 0 19 34
2 26 38
5 36 44

10 26 40
15 30 45
20 29 45

DISTAL PROXIMAL PLACEBO 0 22 19
2 32 34
5 22 35

10 23 38
15 26 36
20 17 39

M14 DISTAL PROXIMAL MANTADIL 0 35 15
2 30 15
5 27 15

10 19 14
15 34 30
20 33 33

PROXIMAL DISTAL PLACEBO 0 12 25
2 29 20
5 20 19
10 30 29
15 31 31
20 41 30

M15 DISTAL PROXIMAL MANTADIL 0 3 10
2 3 5
5 1 3

10 6 1
15 10 7
20 20 8

PROXIMAL DISTAL PLACEBO 0 1 11
2 0 0
5 1 0
10 0 0
15 3 2
20 2 0

.* . I,
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Appendix 4

Pruritus Score Data for Experiment 2 (Cont'd)

PRURITUS
SITE SCORE

* - VOL. # LEFT ARM RIGHT ARM TREAh1FENT MINUTE L R

M16 PROXIMAL DISTAL MATADIL 0 10 0
2 5 5
5 6 0

10 10 0
15 5 0
20 5 0

-.

DISTAL PROXIMAL PLACEBO 0 5 0
2 10 4
5 5 5

10 0 3
15 5 0
20 4 4

M17 DISTAL PROXIMAL MANTADIL 0 30 50
2 21 28
5 25 31

10 20 34
15 20 25
20 20 24

PROXIMAL DISTAL PLACEBO 0 40 30
2 20 30
5 29 41

10 31 14
15 19 25
20 19 15

M18 PROXIMAL DISTAL MANTADIL 0 40 49
2 30 41
5 26 30

10 23 30
15 26 39
20 36 18

DISTAL PROXIMAL PLACEBO 0 50 31
2 39 26
5 39 21

10 35 26
15 46 26
20 40 20

•.
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Appendix 4

Pruritus Score Data for Experiment 2 (Cont'd)

PRURITUS
SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREATMENT MINUIE L R

M19 PROXIMAL DISTAL 11ANTADIL 0 0 9
2 16 21
5 28 25

10 19 20
15 22 20
20 20 23

DISTAL PROXIMAL PLACEBO 0 10 0

2 10 26

5 19 31
10 16 25
15 14 23
20 20 25

M20 PROXIMAL DISTAL MANTADIL 0 40 40
2 40 37

5 45 37
10 47 38
15 35 37
20 41 35

DISTAL PROXIMAL PLACEBO 0 36 20
2 48 45

5 45 47
10 40 35
15 45 32
20 25 30
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Appendix 4

Difference fram Baseline for Experiment 2

MINUTE PATIENT MANTADIL PLACEBO DIFF (1.1-P)

2 MOI 5.5 0.5 5.0
M02 3.0 0.0 3.0
M03 11.0 1.0 10.0
M04 3.5 4.5 - 1.0
M05 0.0 - 1.0 1.0
M06 -13.0 19.5 -32.5
M07 3.5 0.0 3.5
M08 10.0 12.5 - 2.5
M09 1.5 15.5 -14.0
M1O 0.5 0.0 0.5
MlI 12.0 15.0 - 3.0
M12 2.5 16.0 -13.5
M13 - 5.5 -12.5 7.0
M14 2.5 - 6.0 8.5
MI5 2.5 6.0 - 3.5
M16 0.0 - 4.5 4.5
M17 15.5 10.0 5.5
M18 9.0 8.0 1.0
M19 -14.0 -13.0 - 1.0
M20 1.5 -18.5 20.0

5 MO1 3.0 - 2.0 5.0
M02 0.5 0.0 0.5
M03 6.0 -13.0 19.0
M04 10.5 3.0 7.5
D.105 - 9.0 0.5 - 9.5
M06 - 5.0 12.5 -17.5
M07 11.0 5.0 6.0
M08 13.0 14.0 - 1.0
M09 22.0 15.0 7.0
M1O 12.5 11.0 1.5
Mil 13.0 7.5 5.5
1412 1.5 11.0 - 9.5
M13 -13.5 - 8.0 - 5.5
M14 4.0 - 1.0 5.0
MI5 4.5 5.5 - 1.0
M16 2.0 - 2.5 4.5
M17 12.0 0.0 12.0
M18 16.5 10.5 6.0
M19 -22.0 -20.0 - 2.0
M20 - 1.0 -18.0 17.0

. .
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Appendix 4

Difference from Baseline for Experiment 2 (Cont'd)

MINUIE PATIENT MIANADIL PLACEBO DIFF (M-P)

10 MOl 3.0 3.0 0.0
M02 3.5 0.5 3.0
M03 17.0 - 0.5 17.5
M04 11.5 - 1.0 12.5
M05 4.0 6.0 - 2.0
M06 4.5 12.5 - 8.0
M07 12.0 22.0 -10.0
M08 13.5 14.5 - 1.0
M09 11.0 30.0 -19.0
M1O 14.0 16.0 - 2.0
MIl 18.0 6.5 11.5
M12 5.5 15.5 -10.0
M13 - 6.5 -10.0 3.5
M14 8.5 -11.0 19.5
M15 3.0 6.0 - 3.0
M16 0.0 1.0 - 1.0
M17 13.0 12.5 0.5
MI8 18.0 10.0 8.0
M19 -15.0 -15.5 0.5
M20 - 2.5 - 9.5 7.0

15 MOl 3.0 5.0 - 2.0
M02 3.5 - 0.5 4.0
M03 0.5 2.0 - 1.5
M04 14.5 8.0 6.5
M05 5.0 2.5 2.5
MVi06 9.5 18.5 - 9.0
M07 14.0 23.5 - 9.5
MOB 5.5 16.0 -10.5
M09 20.5 22.5 - 2.0
M1O 21.5 19.0 2.5
Mil 14.0 8.0 6.0
M12 12.5 10.5 2.0
M13 -11.0 -10.5 - 0.5
M14 - 7.0 -12.5 5.5
M15 - 2.0 3.5 - 5.5
M16 2.5 0.0 2.5
M17 17 5 13.0 4.5
M18 12.0 4.5 7.5
M19 -16.5 -13.5 - 3.0
M20 4.0 -10.5 14.5

I,
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Appendix 4

Difference fromi~ Baseline for Experiment 2 (Cont'd)

MINUTE PATIENT MANTADIL PLACEBO DIFF (M--P)

20 MOl 6.0 3.0 3.0
M02 6.0 0.0 6.0
M03 21.5 12.5 9.0
M04 12.0 7.0 5.0
M05 5.5 3.5 2.0
M06 17.0 23.0 - 6.0
M07 12.5 25.0 -12.5
M08 8.5 15.5 - 7.0
M09 16.5 24.5 - 8.0
M10 26.5 18.5 8.0
Mll 14.5 12.0 2.5
M12 7.0 21.0 -14.0
M13 -10.5 - 7.5 - 3.0
M14 - 8.0 -17.0 9.0
M15 - 7.5 5.0 -12.5
M16 2.5 - 1.5 4.0
M17 18.0 18.0 0.0
K18 17.5 10.5 7.0
M19 -17.0 -17.5 0.5
M20 2.0 0.5 1.5
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APPENDIX 5

TABLE 6: Pruritus Score Sumnary Statistics for Experilnent 3.

Minute

0 2 5 10 15 20

Dibucaine
n 20 20 20 20 20 20Mean Pruritus Score 41 39 32 29 29 29

S.D. 17 15 13 13 12 14
.Minimun Pruritus Score 13 16 9 10 7 9
MJaximum Pruritus Score 80 70 55 53 51 60

Placebo
n 20 20 20 2n 20 20
Mean Pruritus Score 40 36 35 32 31 31
S.D. 16 13 15 14 14 14
Minimum Pruritus Score 13 13 12 11 8 6
Maximum Pruritus Score 70 58 60 67 59 53

. . . . , . . .. . .. . .. .. .a
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APPENDIX 5

Pruritus Score Data for Experiment 3

PRURITIUS
SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREAThd=, MINUTE L R

D01 DISTAL PROXIMAL DIBUCAINE 0 46 60
2 47 50
5 47 51

10 49 48
15 48 53
20 47 55

PROXIMAL DISTAL PLACEBO 0 50 65
2 37 43
5 41 40

10 40 40
15 42 43
20 41 43

D02 PROXIMAL DISTAL DIBUCAINE 0 30 41
2 45 45
5 36 37

10 39 30
15 29 22
20 33 37

DISTAL PROXIMAL PLACEBO 0 40 30
2 25 24
5 18 20

10 20 11
15 23 19
20 34 33

D03 DISTAL PROXIMAL DIBUCAINE 0 65 70
2 65 65
5 50 60

10 55 50
15 35 36
20 17 30

PROXIMAL DISTAL PLACEBO 0 50 80
2 40 66
5 40 69
10 30 50
15 30 41
20 35 50
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Appendix 5

Pruritus Score Data for Experiment 3 (Cont'd)

PRURITUS
SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREATMENT MINUTE L R

D04 PROXIMAL DISTAL DIBUCAINE 0 30 40
2 35 25
5 25 20

10 20 25
15 20 30
20 25 25

DISTAL PROXIMAL PLACEBO 0 30 35
2 20 40
5 25 35
10 25 35
15 25 35
20 30 35

D05 DISTAL PROXIMAL DIBUCAINE 0 52 37
2 18 23
5 11 7

10 9 11
15 4 9
20 14 19

PROXIMAL DISTAL PLACEBO 0 29 54
2 17 50
5 20 23

10 13 19
15 6 12
20 4 7

D06 PROXIMAL DISTAL DIBUCAINE 0 69 70
2 43 49
5 35 50

10 38 54
15 31 39
20 31 50

DISTAL PROXIMAL PLACEBO 0 70 70
2 45 50
5 50 51

10 45 50
15 60 57
20 52 51
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Appendix 5

Pruritus Score Data for Experiment 3 (Cont 'd)

PRURITUJS

SITE SOOJRE

VOL. # LEFT ARM RIGHT ARM TREATMENT MINUTE L R

*D07 PROXIMAL DISTAL DIBUCAINE 0 10 21
2 10 21
5 10 15

10 11 11
15 8 12
20 7 11

DISTAL PROXIMAL PLACEBO 0 10 15
2 16 10
5 13 10

10 12 10
15 8 8
20 10 5

D08 DISTAL PROXIMAL DIBUCAINE 0 36 23
2 37 20
5 19 22

10 20 13
15 33 14
20 31 12

PROXIMAL DISTAL PLACEBO 0 18 36
2 17 29
5 18 25

10 17 33
15 14 28
20 15 29

D09 PROXIMAL DISTAL DIBUCAINE 0 40 60
2 55 65

*5 40 50
10 40 55
15 40 60
20 38 55

DISTAL PROXIMAL PLACEBO 0 65 40
2 65 50
5 60 50

10 65 35
15 55 30
20 55 25
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Appendix 5

Pruritus Score Data for Experiment 3 (Cont'd)

PRURITUS

SITE SCORE

VOL. # LEFT ARM1 RIGHT ARM TREATT, ENT MINUTE L R
--------------- -- -------------- -------------- ---------------------

D10 DISTAL PROXIMAL DIBUCAINE 0 16 10
2 31 19
5 24 11

10 25 9
15 15 24
20 20 25

PROXIMAL DISTAL PLACEBO 0 15 10
2 20 8
5 10 18
10 20 33
15 15 34
20 10 14

D1i PROXIMAL DISTAL DIBUCAINE 0 41 45
2 45 25
5 20 20

10 15 25
15 20 25
20 15 10

DISTAL PROXIMAL PLACEBO 0 50 39
2 40 50
5 26 35

10 20 15
15 20 20
20 15 15

D12 DISTAL PROXIMAL DIBUCAINE 0 44 40
2 44 40
5 45 36
10 40 29
15 41 32
20 35 31

PROXIMAL DISTAL PLACEBO 0 35 45
2 34 45
5 35 41

10 35 41
15 33 42
20 35 42

...- . - -
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Appendix 5

Pruritus Score Data for Experiment 3 (Cont'd)

PRURIT US

SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREATMENT MINUTE L R

D13 PROXIMAL DISTAL DIBUCAINE 0 80 79
2 64 76
5 40 47

10 50 40
15 46 42
20 55 65

DISTAL PROXIMAL PLACEBO 0 45 90
2 47 50
5 60 60
10 65 69
15 56 59
20 56 49

D14 DISTAL PROXIMAL DIBUCAINE 0 46 40
2 45 30
5 41 28

10 31 29
15 25 30
20 35 32

PROXIMAL DISTAL PLACEBO 0 37 50
2 25 50
5 38 45

10 41 44
15 40 34
20 39 47

DI5 PROXIMAL DISTAL DIBUCAINE 0 43 41
2 36 37

5 35 35
10 33 30
15 38 35
20 31 35

DISTAL PROXIMAL PLACEBO 0 39 50
2 36. 42
5 29 41

10 29 32
15 35 35
20 35 30



.'m- K~ -

-59-

Arpendix 5

Pruritus Score Data for Experiment 3 (Cont'd)

PRURITUS

SITE SOORE

VOL. # LEFT ARM RIGHT ARM TIREATMlENT MINUTE L R

D16 DISTAL PROXIMAL DIBUCAINE 0 30 36
2 30 29
5 25 26

10 21 24
15 19 26
20 12 14

PROXIMAL DISTAL PLACEBO 0 25 30
2 33 35
5 30 30

10 40 38
15 35 30
20 33 34

D17 PROXIMAL DISTAL DIBUCAINE 0 36 39
2 33 33
5 29 32

10 27 31
15 29 31
20 33 37

DISTAL PROXIMAL PLACEBO 0 35 29
2 33 37
5 36 32

10 33 26
15 30 30
20 31 32

D18 PROXIMAL DISTAL DIBUCAINE 0 30 31
2 44 39
5 29 46

10 30 34
15 30 40
20 35 40

DISTAL PROXIMAL PLACEBO 0 25 35
2 40 29
5 40 30

10 40 40
15 30 29
20 45 40
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Appendix 5

Pruritus Score Data for Experiment 3 (Cont'd)

PRtJRITUS
SITE SCX)RE

VOL. # LEFT ARM RIGHT ARM TREAThENT MINUTE L R

D19 DISTAL PRO)XIMAL DIBUCAINE 0 51 20
2 61 31
5 50 30

10 37 15
15 39 21
20 20 40

PROXIMAL DISTAL PLACEBO 0 20 31
2 51 50
5 50 60

10 15 29
15 30 41
20 20 29

D20 PROXIMAL DISTAL DIBUCAINE 0 25 35
2 18 23
5 17 13

10 13 11
15 12 8
20 12 8

DISTAL PROXIMAL PLACEBO 0 31 38
2 20 18
5 20 21

10 20 20
15 7 14
20 9 20

N*
. ....... , .. .. . ..: . . .. .. .. .. , • . .
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Appendix 5

Difference from Baseline for Experiment 3

MINUIE EXP? PATIENT DIBUCAINE PLACEBO DIFF (D-P)

2 NO DO1 4.5 17.5 -13.0
D02 - 9.5 10.5 -20.0
D03 2.5 12.0 - 9.5
D07 0.0 - 0.5 0.5
D09 -10.0 - 5.0 - 5.0
DIO -12.0 - 1.5 -10.5
DlI 8.0 - 0.5 8.5
D14 5.5 6.0 - 0.5
D18 -11.0 - 4.5 - 6.5
D19 -10.5 -25.0 14.5
D20 9.5 15.5 - 6.0

YES D04 5.0 2.5 2.5
DO5 24.0 8.0 16.0
D06 23.5 22.5 1.0
D08 1.0 4.0 - 3.0
D12 0.0 0.5 - 0.5
D13 9.5 19.0 - 9.5
D15 5.5 5.5 0.0
D16 3.5 - 6.5 10.0
D17 4.5 - 3.0 7.5

5 NO D01 4.0 17.0 -13.0
D02 - 1.0 16.0 -17.0
D03 12.5 10.5 2.0
D07 3.0 1.0 2.0
D09 5.0 - 2.5 7.5
D1O - 4.5 - 1.5 - 3.0
DI1 23.0 14.0 9.0
D14 8.5 2.0 6.5
DI8 - 7.0 - 5.0 - 2.0
D19 - 4.5 -29.5 25.0
D20 15.0 14.0 1.0

YES D04 12.5 2.5 10.0
D05 35.5 20.0 15.5
D06 27.0 19.5 7.5
D08 9.0 5.5 3.5
D12 1.5 2.0 - 0.5
D13 36.0 7.5 28.5
D15 7.0 9.5 - 2.5
D16 7.5 - 2.5 10.0
D17 7.0 - 2.0 9.0

p .
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*: Appendix 5

Difference fran Baseline for Excperiment 3 (Cont'd)

MINUTE EXP? PATIENT DIBUCAINE PLACEBO DIFF (D-P)

10 NO D01 4.5 17.5 -13.0
D02 1.0 19.5 -18.5
D03 15.0 25.0 -10.0
D07 4.5 1.5 3.0
D09 2.5 2.5 0.0
D1O - 4.0 -14.0 10.0
DlI 23.0 27.0 - 4.0
D14 13.0 1.0 12.0
D18 - 1.5 -10.0 8.5
D19 9.5 3.5 6.0
D20 18.0 14.5 3.5

YES D04 12.5 2.5 10.0
DO5 34.5 25.5 9.0
D06 23.5 22.5 1.0
D08 13.0 2.0 1.0
D12 7.5 2.0 5.5
D13 34.5 0.5 34.0
D15 10.5 14.0 - 3.5
D16 10.5 -11.5 22.0
D17 8.5 2.5 6.0

15 NO DO1 2.5 15.0 -12.5
D02 10.0 14.0 - 4.0
D03 32.0 29.5 2.5
DO7 5.5 4.5 1.0
D09 0.0 10.0 -10.0
D10 - 6.5 -12.0 5.5
D1I 20.5 24.5 - 4.0
D14 15.5 6.5 9.0
D18 - 4.5 0.5 - 5.0
D19 5.5 -10.0 15.5
D20 20.0 24.0 - 4.0

YES D04 10.0 2.5 7.5
DO5 38.0 32.5 5.5
D06 34.5 11.5 23.0
D08 6.0 6.0 0.0
D12 5.5 2.5 3.0
D13 35.5 10.0 25.5

* D15 5.5 9.5 - 4.0
D16 10.5 - 5.0 15.5
D17 7.5 2.0 5.5
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Appendix 5

Difference from Baseline for Experiment 3 (Cont'd)

MINUTE EXP? PATIENT DIBUCAINE PLACEBO DIFF (D-P)

20 NO DO1 2.0 15.5 -13.5
D02 0.5 1.5 - 1.0
D03 44.0 22.5 21.5
D07 6.5 5.0 1.5
D09 3.5 12.5 - 9.0
D10 - 9.5 0.5 -10.0
Dll 30.5 29.5 1.0
D14 9.5 0.5 9.0
D18 - 7.0 -12.5 5.5
D19 5.5 1.0 4.5
D20 20.0 20.0 0.0

YES D04 10.0 0.0 10.0
D05 28.0 36.0 - 8.0
D06 29.0 18.5 10.5
DO8 8.0 5.0 3.0
D12 9.0 1.5 7.5
D13 19.5 15.0 4.5
DI5 9..0 12.0 - 3.0
D16 20.0 - 6.0 26.0
D17 2.5 0.5 2.0
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APPENDIX 6

TABLE 7: Pruritus Score Sunmnary Statistics for Experiment 4.

Minute

0 2 5 10 15 20

Calamine
n 24 24 24 24 24 24
Mean Pruritus Score 43 36 34 34 34 30
S.D. 20 16 17 16 18 16
Minimum Pruritus Score 10 10 11 13 7 6
Maxim= Pruritus Score 90 83 85 85 85 68

Placebo
n 24 24 24 24 24 24
Mean Pruritus Score 42 37 35 34 34 33
S.D. 18 15 16 14 15 15
Minimum Pruritus Score 11 11 6 12 5 2
M,1axirmn Pruritus Score 87 78 84 72 73 69
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APPENDIX 6

Pruritus Score Data for Experiment 4

PRURIIUS
SITE SCORE

VOL. # LEFT ARM RIGffT ARM TIREArhIENT MINUTE L R

Col DISTAL PROXIMAL CALAMINE 0 23 15
2 13 10
5 18 15

10 15 10
15 10 22
20 15 10

PROXIMAL DISTAL PLACEBO 0 21 20
2 21 20
5 16 12

10 20 18
15 23 20
20 18 15

C02 PROXIMAL DISTAL CALAMINE 0 41 45
2 50 45
5 39 40
10 39 46
15 45 40
20 46 44

DISTAL PROXIMAL PLACEBO 0 40 60
2 37 50
5 42 50

10 37 51
15 37 53
20 39 42

C03 DISTAL PROXIMAL CALAMINE 0 70 60
2 55 50
5 50 55

10 40 50
15 48 50
20 50 50

PROXIMAL DISTAL PLACEBO 0 50 64
2 50 61
5 46 42

10 40 37
15 45 55
20 50 55
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Appendix 6

Pruritus Score Data for Experiment 4 (Cont'd)

PRURITUS
SITE SCORE

VOL. # LEFT ARM RI(MI' ARM TREATMIENT MINUTE L R

C04 PROXIMAL DISTAL CALAMINE 0 90 90
2 80 85
5 80 89

10 85 85
15 85 85
20 65 70

DISTAL PROXIMAL PLACEBO 0 95 79
2 75 81
5 97 70

10 73 70
15 75 70
20 67 71

C05 PROXIMAL DISTAL CALAMINE 0 40 70
2 40 40
5 45 40

10 40 50
15 40 40
20 30 35

DISTAL PROXIMAL PLACEBO 0 50 60
2 30 30
5 30 40

10 40 40
15 20 30
20 10 40

C06 DISTAL PROXIMAL CALAMINE 0 35 25
2 30 25
5 31 26

L10 33 24
15 30 25
20 30 32

PROXIMAL DISTAL PLACEBO 0 30 30
2 35 36
5 38 35

10 30 35

15 37 39

20 40 38
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Appendix 6

Pruritus Score Data for Experiment 4 (Cont'd)

PRURI7US

SITE SCORE

VOL. # LEFT ARM RIGHT ARM TREAnTDr MINUTE L R

C07 PROXIMAL DISTAL CALAMINE 0 41 54
2 47 20
5 35 29
10 40 48
15 47 44
20 42 34

DISTAL PROXIMAL PLACEBO 0 39 50
2 37 37
5 36 39
10 27 37
15 31 26
20 33 35

C08 DISTAL PROXIMAL CALAMINE 0 41 72
2 20 28
5 11 29

10 30 34
15 24 40
20 10 37

PROXIMAL DISTAL PLACEBO 0 51 50
2 53 39
5 46 40

10 40 32

15 41 40
20 64 28

C09 PROXIMAL DISTAL CALAMINE 0 0 20
2 4 16

5 3 18
10 12 19
15 2 12
20 1 10

DISTAL PROXIMAL PLACEBO 0 21 0
2 21 0

5 9 2
10 12 11
15 8 1
20 3 1
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Appendix 6

Pruritus Score Data for Experiment 4 (Cont t d)

PRURI'IUS
SITE SCORE

VOL. # LEFT ARM RIG(ff ARM TR1EAh T MINUIE L R

Clo PROXIMAL DISTAL CALAMINE 0 50 46
2 49 30
5 46 28

10 319 41
15 ,9 29
20 56 31

DISTAL PROXIMAL PLACEBO 0 26 40
2 20 29
5 32 22

10 34 27
15 40 19
20 44 24

Cil DISTAL PROXIMAL CALAMINE 0 30 30
2 30 50
5 22 40

10 23 33
15 20 32
20 9 33

PROXIMAL DISTAL PLACEBO 0 40 40
2 30 32
5 29 44

10 39 44
15 40 41
20 40 35

C12 PROXIMAL DISTAL CALAMINE 0 20 20

52 20 20
10 20 5
15 20 5
20 30 10

DISTAL PROXIMAL PLACEBO 0 15 20
2 20 401 5 15 40

15 5 35
20 10 30
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Appendix 6

Pruritus Score Data for Experiment 4 (Cont'd)

PRURITUJS

SITE SCORE

VOL. # LEFT ARM RIGHiT ARM TREATMIENT MINUTE L R
------- --------------- ---------------------- ----------- ---- ---------------

C13 DISTAL PROXIMAL CALAMINE 0 30 5
2 15 19
5 23 15

10 16 10
15 25 7
20 5 6

PROXIMAL DISTAL PLACEBO 0 4 20
2 15 19
5 10 8

10 15 20
15 17 10
20 10 8

C14 PROXIMAL DISTAL CALAMINE 0 50 30
2 30 39
5 29 27

10 25 29
15 30 30
20 9 30

DISTAL PROXIMAL PLACEBO 0 30 40
2 29 40
5 26 35

10 19 29
15 19 35
20 15 25

C15 DISTAL PROXIMAL CALAMINE 0 65 60
2 34 50
5 25 35

10 39 55
15 35 47
20 34 40

PROXIMAL DISTAL PLACEBO 0 35 50
2 40 40

L5 29 35
610 47 32

.15 42 28
20 38 25
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Appendix 6

Pruritus Score Data for Experiment 4 (Cont 'd)

PRURITUS
SITE SCORE

*VOL. # LEFT ARM RIGM ARM TREATMIENT MINUTE L R

C16 PROXIMAL DISTAL CALAMINE 0 53 58
2 52 56
5 51 51

10 56 58
15 57 57
20 52 51

DISTAL PROXIMAL PLACEBO 0 55 55
2 55 51
5 54 51

10 49 49
15 50 49
20 51 50

C17 DISTAL PROXIMAL CALAMINE 0 75 31
2 30 25,
5 24 15

10 36 15
15 18 9
20 21 5

PROXIMAL DISTAL PLACEBO 0 55 39
2 40 39
5 41 44

10 35 26
15 30 27
20 63 34

C18 DISTAL PROXIMAL CALAMINE 0 34 16
2 20 24
5 20 23

10 32 19
15 18 30
20 15 26

PROXIMAL DISTAL PLACEBO 0 40 20
2 32 22
5 30 26

10 28 21
15 19 25L20 18 24



-71-

Appendix 6

Pruritus Score Data for Experiment 4 (Cont'd)

PRURITUS
SITE SORE

VOL. # LEFT ARM RIGHT ARM TREATMENT MINUTE L R

C19 PROXIMAL DISTAL CALAMINE 0 50 80
2 40 60
5 44 51

10 40 30
15 39 70
20 40 61

DISTAL PROXIMAL PLACEBO 0 70 61
2 39 60
5 45 60

10 59 55
15 54 60
20 40 55

C20 DISTAL PROXIMAL CALAMINE 0 30 30
2 40 30
5 30 50

10 32 29
15 40 30
20 30 25

PROXIMAL DISTAL PLACEBO 0 42 50
2 40 19
5 20 21

10 40 16
15 28 25
20 20 25

C21 PROXIMAL DISTAL CALAMINE 0 30 61
2 33 51
5 50 50
10 29 41
15 21 51
20 30 44

DISTAL PROXIMAL PLACEBO 0 51 30
2 41 27
5 43 26
10 46 34
15 30 51
20 46 32

I.
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Appendix 6

Pruritus Score Data for Excperiment 4 (Cont #d)

PRURITUS

SITE SCOlRE

VOL. # LETARM RIGHT ARM TREAT'ENT MINUT'E L R
- - -----

C22 DISTAL PROXIMAL CALAMINE 0 15 25
2 17 30
5 22 35

10 28 37
15 20 20
20 10 18

PROXIMAL DISTAL PLACEBO 0 31 28
2 25 35
5 22 31

10 28 30
15 30 35
20 20 25

C23 PROXIMAL DISTAL CALAMINE 0 60 75
2 50 59
5 50 45

1o 35 40
15 45 45
20 40 42

DISTAL PROXIMAL PLACEBO 0 60 70
2 50 60
5 38 50

10 45 50
15 45 50
20 35 50

C24 DISTAL PROXIMAL CALAMINE 0 40 25
2 30 27
5 11 20

10 21 20
15 22 23
20 16 20

4PROXIMAL DISTAL PLACEBO 0 20 49
2 20 30
5 22 25

10 10 19
15 20 34
20 14 34
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Appendix 6

Difference fron Baseline for Experiment 4

MINUTE EXP? PATIENT CALAMINE PLACEBO DIFF (C-P)

2 NO C02 -4.5 6.5 -11.0
C03 12.5 1.5 11.0
C04 7.5 9.0 - 1.5
C05 15.0 25.0 -10.0
C07 14.0 7.5 6.5
C09 0.0 0.0 0.0
ClO 8.5 8.5 0.0
Cli -10.0 9.0 -19.0
C15 20.5 2.5 18.0
C17 25.5 7.5 18.0
C20 - 5.0 16.5 -21.5
C22 - 3.5 -0.5 - 3.0

YES COl 7.5 0.0 7.5
C06 2.5 - 5.5 8.0
COB 32.5 4.5 28.0
C12 0.0 -12.5 12.5
C13 0.5 - 5.0 5.5
C14 5.5 0.5 5.0
C16 1.5 2.0 - 0.5
C18 3.0 3.0 0.0
C19 15.0 16.0 - 1.0
C21 3.5 6.5 - 3.0
C23 13.0 10.0 3.0
C24 4.0 9.5 - 5.5

V..
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Appendix 6

Difference fran Baseline for Experiment 4 (Cont'd)

MINUTE EXP? PATIENT CALAMINE PLACEBO DIFF (C-P)

5 NO C02 3.5 4.0 - 0.5
C03 12.5 13.0 - 0.5
C04 5.5 3.5 2.0
C05 12.5 20.0 - 7.5
C07 15.5 7.0 8.5
C09 - 0.5 5.0 - 5.5
ClO 11.0 6.0 5.0
Cli - 1.0 3.5 - 4.5
C15 32.5 10.5 22.0
C17 33.5 4.5 29.0
C20 -10.0 25.5 -35.5
C22 - 8.5 3.0 -11.5

YES COl 2.5 6.5 - 4.0
C06 1.5 - 6.5 8.0
C08 36.5 7.5 29.0
C12 2.5 -10.0 12.5
C13 - 1.5 3.0 - 4.5
C14 12.0 4.5 7.5
C16 4.5 2.5 2.0
C18 3.5 2.0 1.5
C19 17.5 13.0 4.5
C21 - 4.5 6.0 -10.5
C23 20.0 21.0 - 1.0

C24 17.0 11.0 6.0

.4

LI ..
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Appendix 6

Difference from Baseline for Experiment 4 (Cont'd)

MINUTE EXP? PATIENT CALAMINE PLACEBO DIFF (C-P)

10 NO C02 0.5 6.0 - 5.5
C03 20.0 18.5 1.5
C04 5.0 15.5 -10.5
C05 10.0 15.0 - 5.0
C07 3.5 12.5 - 9.0
C09 - 5.5 - 1.0 - 4.5
ClO 8.0 2.5 5.5
Cli 2.0 - 1.5 3.5
C15 15.5 3.0 12.5
C17 27.5 16.5 11.0
C20 - 0.5 18.0 -18.5
C22 -12.5 0.5 -13.0

YES COl 6.5 1.5 5.0
C06 1.5 - 2.5 4.0
C08 24.5 14.5 10.0
C12 7.5 - 7.5 15.0
C13 4.5 - 5.5 10.0
C14 13.0 11.0 2.0
C16 - 1.5 6.0 - 7.5
C18 - 0.5 5.5 - 6.0
C19 30.0 8.5 21.5
C21 10.5 0.5 10.0
C23 30.0 17.5 12.5
C24 12.0 20.0 - 8.0

°1

. .. . . . . . . . . . . . .
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Appendix 6

Difference from Baseline for Experiment 4 (Cont'd)

MINUTE EXP? PATIENT CALAMINE PLACEBO DIFF (C-P)

15 NO C02 0.5 5.0 - 4.5
C03 16.0 7.0 9.0
C04 5.0 14.5 - 9.5
C05 15.0 30.0 -15.0
C07 2.0 16.0 -14.0
C09 3.0 6.0 - 3.0
Clo 4.0 3.5 0.5
Cli 4.0 - 0.5 4.5
C15 21.5 7.5 14.0
C17 39.5 18.5 21.0
C20 - 5.0 19.5 -24.5
C22 0.0 - 3.0 3.0

YES Col 3.0 - 1.0 4.0
C06 2.5 - 8.0 10.5
C08 24.5 10.0 14.5
C12 7.5 - 2.5 10.0
C13 1.5 - 1.5 3.0
C14 10.0 8.0 2.0
C16 - 1.5 5.5 - 7.0
C18 1.0 8.0 - 7.0
C19 10.5 8.5 2.0
C21 9.5 0.0 9.5
C23 22.5 17.5 5.0
C24 10.0 7.5 2.5

'S.o

N
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Appendix 6

Difference from Baseline for Experiment 4 (Cont'd)

MINtTrE EXP? PATIENT CALAMINE PLACEBO DIFF (C-P)

20 NO C02 - 2.0 9.5 -11.5
C03 15.0 4.5 10.5
C04 22.5 18.0 4.5
C05 22.5 30.0 - 7.5
C07 9.5 10.5 - 1.0
C09 4.5 8.5 - 4.0
Clo 4.5 - 1.0 5.5
Cli 9.0 2.5 6.5
C15 25.5 11.0 14.5
C17 40.0 - 1.5 41.5
C20 2.5 23.5 -21.0
C22 6.0 7.0 - 1.0

YES Col 6.5 4.0 2.5
C06 - 1.0 - 9.0 8.0
C08 33.0 4.5 28.5
C12 0.0 - 2.5 2.5
C13 12.0 3.0 9.0
C14 20.5 15.0 5.5
C16 4.0 4.5 - 0.5
C18 4.5 9.0 - 4.5
C19 14.5 18.0 - 3.5
C21 8.5 1.5 7.0
C23 26.5 22.5 4.0
C24 14.5 10.5 4.0

sw
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